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@ The Newman-Milliken is a glandless, lubricated, parallel plug 
Stop Valve, of full bore. 

@ The parallel plug reduces wear to a minimum and greatly 
facilitates maintenance. 

® The plug can be dropped out of the body and the valve can 
be serviced without removal from the pipe line. 

@ Newman-Milliken Valves are made in a variety of metals 
to suit various pressures and services. 











WRITE FOR A COPY OF BROCHURE NO. 14 WHICH GIVES FULL DETAILS OF NEWMAN-MILLIKEN VALVES 
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STEEL CASTINGS & 


Intricate castings of various sizes and qualities to suit 
customers requirements are continually produced in the 
Hadhelds foundry. 

Special supervision coupled with distinctive workman- 
ship and technical dexterity are embodied in the manufacture 


of Hadhelds castings, produced in carbon low alloy, manganese 
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Turbo Blower for oil refiners 


in Venezuela. Photograph by 
courtesy of Messrs. Danie! 
Adamson & Co. Ltd. 


$826 PF tt 4:8 








and other wear resisting steels, stainless and heat resisting 


sceels. 


HADFIELOS LTDO.. EAST “HECva WORKS. 


SHEFFIELD, 


ENGLAND. 
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WHENEVER 
HIGH TONNAGE 
LOADS 





In Presses, Jacks and Jacking 
Equipment, Testing Machines, Cylin- 


ders and Rams, etc., Hydraulics Power is TANGYES LIMITED 


is engineered to greater advantage by. ... SMETHWICK « BIRMINGHAM 


Ad. No. 29 

















SOME C.E.G.B. 


p | Powenstarions | E,G.B, CHOOSES BAILEY’S VALVES 


BAILEY’S VALVES 


Many of the nation’s major power stations depend upon sluice and reflux valves 
supplied by Sir W. H. Bailey & Company Limited. Backed by more than a 
century's experience the company provides a standard range of high quality valves 
from 2 to 54-inch bore for pressures up to 150 p.s.i. Advice is gladly given on any 
special purpose applications and a Special Contracts Department is maintained 





BIRKENHEAD 
BLACKBURN 


BOLD 

BRIGHTON to deal with valve schedules on large contracts anywhere in the world. 
| BRUNSWICK WHARF Engineers and valve users should write for Bailey's * Index List’, which outlines the 
| CARMARTHEN BAY full range of the company’s products. 


| CLYDES MILL 
DONCASTER 
DRAKELOW 
HACKNEY 
HARDINGSTONE 
HUDDERSFIELD 











54-inch Bailey's Sluice valve installed at 
Hardingstone Power Station. Two 39-inch, 
four 42-inch and two 54-inch sluice valves were 
supplied by Bailey's for this contract. They are 
designed for operation by both local and remote 





HAYLE 

INCE control. 

Faeoras : A 54-inch Bailey Check valve specified for 
KEADBY a C.E.G.B. Power Station. 
KINGSTON 


LITTLEBROOK 
STELLA NORTH 
STELLA SOUTH 
THORNHILL 
TILBURY 
WAKEFIELD 


9 


VALVES 


Sir W. H. Bailey & Co. Ltd. * Head Office and Works: Patricroft, Lancashire 
Telephone: Eccles 3487-8-9 Telegrams: Beacon, Telex Eccles 


Selinas Lane, off Whalebone Lane South, Dagenham, Essex. Tel. : Dominion 2277/8/9 


SLYUICE VALVES ; REDUCING VALVES . TEST PUMPS . TURNSTILES 
sao 
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olville Constructional 


CoO. LTD. 


endorse the supremacy of 


Time and again, industrialists 
large and small place repeat 
orders with Colt. And for three 
good reasons. Colt ventilation 
systems depend in the main on 
internal convection currents— 
not external forces—and are 
therefore little affected by the 
vagaries of the wind. Colt offer 
an unparalleled range of ventila- 
tors. And most important, every 
Colt recommendation is based 
on a thorough analysis of the 
building, plantand process either 
from a site survey or drawings. 
Such thoroughness influences 
firms such as Colville Construc- 
tional Co. Ltd. It will impress 
you, too. Ask your secretary to 
send for a free manual to 
Dept. S 86/9 A 


COLT VENTILATION LIMITED 








% 


. 





| 
| 


ENTILATION 


1 Among the 12,000 major 


16 contracts: 
15 contracts: 
25 contracts: 
14 contracts: 
19 contracts: 
11 contracts: 

9 contracts: 
20 contracts: 
13 contracts: 
15 contracts: 
32 contracts: 
14 contracts: 
22 contracts: 
6 contracts: 





11 contracts: 
14 contracts: 
10 contracts: 
37 contracts: 


15 contracts: 


29 contracts: 
17 contracts: 
15 contracts: 
12 contracts: 
15 contracts: 


COLT C.0, VENTILATORS AT COLVILLE LTD., RAVENSCRAIG, MOTHERWELL 


* SURBITON + SURREY 


Industrial Organisations using 
Colt equipment are: 


General Motors Ltd. 

Cow & Gate Ltd. 

British Orygen Co. Ltd. 

Bristol Aircraft Co. Ltd. 

Philips Electricai Industries Ltd. 

Thomas Hediey & Co. Lid. 

Joseph Lucas Ltd. 

Courtaulds Ltd, 

Gloster Aircraft Co. Ltd. 

Hoover Ltd. 

Imperial Chemical Industries Ltd. 

W. & R, Jacob (L’ pool) Ltd. 

Lever Bros., Port Sunlight Ltd. 

Smith-Clayton Forge Lid. 

The Steel Company of Wales Lid. 

John Summers & Sons Ltd. 

Vandervell Products Lid. 

Vickers Armstrong ( Aircraft) Ltd. 
Weybridge. 

United Kingdom Atomic Energy 
Authority 

National Coal Board 

Davey Parman & Co. Lid. 

Dorman Long & Co, Lid. 

English Steel Corporation Ltd, 

S.P.D. Lid. 


TELEPHONE: ELMBRIDGE 0161 (10 LINES) 
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Ermeto 


TWIN SADDLE HIGH PRESSURE 
HOSE CONNECTIONS 





When specifying high pressure hose units 
consider the following advantages of Ermeto 
Twin-Saddle end fittings: 


1 Easy to fit-only two spanners required. 

2 Positively re-usable. Can be used time after time. 

3 No need to strip rubber from hose-end. 

4 Robust design: will stand any amount of hard wear. 
5 Will hold higher pressures than the hose itself. 

6 Available in single units up to 60 ft. long. 


coaaasnaaaeassnetabanls. 


Ermeto high pressure fiexibie hose units can be 
supplied for hydraulic, steam, and chemical uses. 
Further particulars and prices gladly sent on request. 


arco T** 







BRITISH ERMETO CORPORATION LTD Beacon Works Hargrave Rd. Maidenhead Berks 
TEL: MAIDENHEAD 5100 (10 lines) 












Bie ROAD and RAIL WEIGHBRIDGES 


up 0 


Built to give years of trouble free 
service Duros Weighbridges embody 
all the latest improvements in design 
and construction and are the result of 
over 70 years experience in this field. 


Illustrated brochures fully describing 
these machines are available—write 
for one now—without obligation. 


Asyuwortu Rossecoltp 


Weighing Machine Makers 


MIDLAND IRON WORKS, SCOUT HILL, DEWSBURY, YORKSHIRE 
Telephone : Dewsbury 1760/1 Telegrams : “‘Duros, Dewsbury” 
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From drawing board to finished framework we place a 
wealth of specialised knowledge and practical experience 
at your command. Modern plant and methods exactly 
co-ordinated to the purpose of the job ensure the 
utmost economy consistent with trustworthy achieve- 
ment. ‘“* Steelwork from Lambhill”’ is your guarantee 
of steadfast, intelligent workmanship exactly applied 
to your requirements with speed and efficiency. 


LAMBHILL 


IRONWORKS 


ee ae Ge See ae 


GLASGOW, N.2 


"Phone: POSSIL 8386-7-8. 'Grams: ‘“‘ERECTIONS’’ GLASGOW 


ALSO AT: LONDON - NEWCASTLE - SHEFFIELD 
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HALL MARKS 
FINE STEELS 


Consistent high quality during many generations 
of manufacturing has secured a reputation as hall- 
marks of fine steels for the various brands produced 
by Samuel Osborn & Co., Limited. 

Production methods, blending traditional skill with 
modern technology, ensure that these high-speed 
tool, alloy, manganese, stainless and heat-resisting 


steels will satisfy the most exacting standards. 
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FINE STEELMAKERS - STEELFOUNDERS - ENGINEERS’ TOOLMAKERS 


Pee UEL OSBORN & Dae Limite D 
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J. .8...STONE*& Cor aie 


(Engineers) 
BURGESS HILL SUSSEX 
Phone ; Burgess Hill 85631/2/3 Grams : Sightseer, Burgess Hill 
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APPROVED BY LLOYD’S FOR CLASS Ii WELDING FOR PRESSURE VESSELS. 


YOU ARE INVITED TO WRITE 


FOR THIS BROCHURE 





Widnes Foundry & Engineering Co. Ltd. 


ESTABLISHED 1841 


LUGSDALE ROAD : WIDNES - LANCS 


PHONE: WIDNES 2251/4 & 2889 - GRAMS: *‘FOUNDRY - WIDNES”’ 
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NEW £5): mi 


BELT CONVEYOR STRUCTURE 


tented ) 


— increases belt life 

— reduces installation costs 
— increases capacity 

— almost eliminates spillage 
— inexpensive 


INTERMEDIATE STAND 


CONVENTIONAL STRUCTURE The longitudinal members of this 
(Adjustable for height) F ease: - 


conveyor structure consist of 3” 
dia. steel ropes in tension. 

The connections at the ends 

of each troughing idler shaft are 


hinged. These basic features 





provide a resilient conveyor 


which is easy to stack, transport 


Greater conveying capacity 
obtainable by increased troughing and install — a conveyor in which 
TYPICAL ANCHORAGES alia tases 


impact damage to the belt as it 
passes over the idlers is greatly 
reduced. The belt is easy to 

train. The bottom belt is in 

full view and there need not be any 


concealed rubbing between belt and structure. 


IISTINGTON 


DISTINGTON ENGINEERING COMPANY LIMITED 


st 
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Consistent grinding of non-abrasives 





a 


Hopper 


Air Product 
Inlet outlet 
pipe 
to 
cyclone 
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Fan chamber 








RAYMOND IMPAX PULVERISER 


See us at the 
Fuel Efficiency Exhibition 
on Stand Fé 







INTE 


High-speed, swing-hammer pulveriser for coarse or medium grinding of non- 
abrasive materials ¢ System under partial vacuum ensures dustless operation e 
Consistency of finished product guaranteed ¢ Easily adjustable fineness 
control e Simple design, robust construction ¢ Main shaft supported on ball 
bearings « Manganese steel hammers ¢ All wearing parts easily accessible 
for renewal e Please write for full details of the five available sizes. 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1. TELEPHONE: TERMINUS 2833 
WORKS: DERBY 


TIONAL COMBUSTION PRODUCTS LIMITED 


; 


e 


TGA RM? 
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.../n pump assemblies 


Jet assemblies used in a speEDIVAC* Model 203 
vapour diffusion pump during a test in which the 
pump operated for fifteen minutes and then air 
was admitted for five minutes. The jet assembly in 
the centre using MS 703 silicone fluid had survived 
over 1,000 such cycles yet remained clean. The 
organic fluids in the other assemblies either failed 
or lost the ability to pump down to a low vacuum. 


*Trade name of Edwards High Vacuum Ltd. 





... in torsional vibration dampers 


This supercharged. six cvlinder Rolls-Royce four- 
stroKe diesel engine deveiops 275 h.p. at 2,100 r.p.m. 
The nitrite hardened crankshaft has seven main 
bearings and is equipped with a HOLSET torsional 
vibration damper which uses a high viscosity MS 
200 fluid as the damping medium. The excellent 
shear stability of the silicone fluid as well as its 
good viscosity temperature characteristics make 
it highly suitable for this application. 


You are invited to write for full information about 
the properties and applications of silicone fluids. 
Literature on the many other MS silicone pro- 
ducts including rubbers, resins, lubricants, com- 
pounds, electrical insulants, release and antifoam 
agents, is also available on request. 





TaWw/ms 106 
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FLUIDS 


ensure 


peak performance 


over a wide 


temperature range 


RS rn ee 


vale} 
Vib 


aseeater 


MIDLAND SILICONES LTD 


2 
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ILICONE FLUIDS are colourless, inert liquids ranging 

in viscosity from 0.65 to over 1,000,000 centistokes. 
They are heat-stable, resistant to oxidation and show 
remarkably little change of viscosity over a wide 
temperature range compared with other fluids. These 
properties make them excellent media for damping 
and hydraulic fluids, high temperature oil baths and 
special-purpose lubricants. 

Silicone fluids are very resistant to shear break- 
down. For instance, after 100 hours operation invol- 
ving 18,000 cycles in a hydraulic system operating at 
1,500 p.s.i. petroleum oil suffered a 50% decrease in 


viscosity. A MS 200 silicone fluid, after 500 hours of 


the same treatment had decreased in viscosity by 
only 15%. 


... in liquid springs 


A steel coil spring and a liquid spring of equivalent performance 
are shown. The liquid spring contains a silicone fluid which is 
highly compressible, will show little change in viscosity over a 
wide temperature range and will not break down even at high 
temperatures. 





(Associated with Albright & Wilson and Dow Corning Corporation) 


first in British Silicones 


19 UPPER BROOK STREET 


Area Sales Offices: 


LONDON 


LONDON . 


wi 


BIRMINGHAM - GLASGOW 


- TELEPHONE: GROSVENOR 4551 


* LEEDS - MANCHESTER 
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Steel 
| Forgings 


Right 
Machining Gear 
Wheel Rim 








These include, Jhollow-forged boiler and superheater 
drums, turbine rotor shafts and wheels, crankshafts 
(solid and built-up) and other engine forgings, 
propeller and intermediate shafts and reduction gears. 







ji 
Forged Steel ENGLISH STEEL FORGE AND ENGINEERING CORPORATION 
intermediate shaft imited 

and propeller shafts River Don Works. Sheffield. 


4 wholly owned subsidiary of English Steel Corporation Lid 
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Portrait 


of 
a Welder... 


At least that’s how Dad sees 
him, because Dad’s a welder 
himself and wants young John 
to follow that craft when he 
grows up. 

So though he doesn’t realise 





wae eae ee Sew we ewe ee eS wwe 


a. 28 


p= 





it now, young John is on to a 
good thing. He’ll get the 
benefit of Dad’s experience. 
And one thing he’s sure to be 
told is to use S.I.F. products 
in every welding job he does. 
‘* There’s nothing to beat ’em,” 
says Dad. ‘“‘ There’s thirty-one 
different rods in the S.LF. 
range and each one isa winner.” 








You can find out about the S.LF. range 
by writing to 


SUFFOLK IRON FOUNDRY (1920) LTD,. 
STOWMARKET, SUFFOLK 
ENR3) 












These divisi 
the horizontal plane. 


equal approxi ly | inch in 


Heavy Duty Gears for 
Railcar — Heavy Duty 
Vehicles and Machine Tool 
Applications. 








THE MOSS GEAR CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM 24 
Phone: ERDington 1661-6 Grams: ‘Mosgear, Birmingham’ 





| pEpete rer tee ogee 


PERPOB for all lifting and Pulling 





@ Any height of lift 
@ Any length of pull 





“SS CAPACITY 





EFFORT 
WEIGHT 
SPEED 

SIZE 

MECH. ADV. 





LIFTING (SWL) 3 TONS 
PULLING 5 TONS 
70/120 LBS. 
59 LBS. 
3/9 FT. PER MIM 
2B" x IZA" x Sy" | 


85:1 J 


































 hemateman mabe cig eR LAC 


ITIRFOR LIMITED 


DEPARTMENT TGS 


. 27 BROOMGROVE ROAD, SHEFFIELD 10. Telephone: 6298! 
Done OF THE SIMM ENGINEERING GROUP 





8 
1 
I 
Leda n nn nana nnmansnnweanananmanwe 


Scotland: ’Phone Kirkintilloch 2468 
London: ’Phone Tate 8772 
S. Wales: Phone. Bridgend 1/567 


™"] 


LIFTING (SWL) 1 TON 
CAPACITY pei owe. 
EFFORT 77 LBS. 
WEIGHT | 39 LBS. 
SPEED 114 FT. PER MIN 
SIZE 24” x 12’ x 6” 
MECH. ADV.| 43: 1 
EARLE PS Ne 
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Forgings 


Right 
Machining Gear 
Wheel Rim 














These include, jhollow-forged boiler and superheater 
drums, turbine rotor shafts and wheels, crankshafts 
(solid and built-up) and other engine forgings, 
propeller and intermediate shafts and reduction gears. 


iid 


Forged Steel ENGLISH STEEL FORGE AND ENGINEERING CORPORATION 


intermediate shaft imited 
and propeller shafts River Don Works. Sheffield. 


4 wholly owned subsidiary of English Steel Corporation Lid 
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Portrait 
of 
a Welder... 


At least that’s how Dad sees 
him, because Dad’s a welder 
himself and wants young John 
to follow that craft when he 
grows up. 

So though he doesn’t realise 
it now, young John is on to a 
good thing. He’ll get the 
benefit of Dad’s experience. 
And one thing he’s sure to be 
told is to use S.I.F. products 
in every welding job he does. 
* There’s nothing to beat ’em,” 














These divisions equal approximately | inch in 
the horizontal plane. 



































Heavy Duty Gears for 






says Dad. “ There’s thirty-one Railcar — Heavy Duty 
different rods in the S.LF. Vehicles and Machine Tool 
range and each one isa winner.” Applications. 








You can find out about the S.LF. range 
by writing to 


SUFFOLK IRON FOUNDRY (1920) LTD,. 
STOWMARKET, SUFFO 











THE MOSS GEAR CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM 24 
Phone: ERDington 1661-6 Grams: ‘Mosgear, Birmingham’ 





ENR3) 





















ee a ee en re a "igammmian ei RP ith eran: 
FIER OR for all Lifting and Pulling 


@ Any height of lift 
@ Any length of pull 








LIFTING (SWL) 3 TONS | 
CAPACITY | PULLING 5 TONS | 
EFFORT 70/120 LBS. | 
WEIGHT 59 LBS. | 
SPEED 3/9 FT. PER MIN 
SIZE 28)" x 124" x 5x” | 
MECH. ADV.| 85 : | 


Leste ae 
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LIFTING (SWL) 1 TON 
CAPACITY Sains vl 
mes! EFFORT 77 LBS. 

WEIGHT | 39 LBS. 

SPEED 114 FT. PER MIN 
SIZE 24’ x 12" x 6’ 
MECH. ADV.| 43: 1 
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ITIRFOR LIMITED 


, DEPARTMENT TGS 





Scotland: ’Phone Kirkintilloch 2468 
London: ’Phone Tate 8772 
S. Wales: ’Phone. Bridgend 1567 





27 BROOMGROVE ROAD, SHEFFIELD 10. Telephone: 6298! 


Bons OF THE SIMM ENGINEERING GROUP 
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Clean Air with Sturtevant Plant 


The STURTEVANT 
“NEWGATE” GRIT COLLECTOR 


for hand and stoker-fired boilers. 





@ A combined induced draught fan and 


grit collector 
@ Efficiency of 75%, by weight 


e Readily adaptable to all types of Shell 


boilers 


e Compact arrangement occupying the 


minimum of space 








A “Newgate ’’ Collector for use with 
boiler capacities in the range of 4,000 
to 10,000ib. of steam/hr. 








Further particulars are given in our publication E/3503. 








i ea sa | 


‘ENGINEERING CO. LTD. | 


Southern House Cannon Street London E.C.4 





AUSTRALIA STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD 400 SUS 


STREET SYONEY NSW 








These integrators are instruments for 
the measurement of areas and moments 
of areas of plane figures, and can also be 
used in the determination of centres of 
gravity, volumes and moments of solids 
of revolution, etc. 


Their application to many problems in 
Naval Architecture, Structural, Mech- 
anical, Civil and Aeronautical Engineer- 
ing greatly expedites the work while 
achieving a high order of accuracy—the 
precision of the instrument in most cases 
being greater than that with which the 
outline of the figure can be traced by a 
careful operator. 














STANLEY 
INTEGRATORS 


W. F. STANLEY & Co., Limited. 


Head Office and Main Works:— 


NEW ELTHAM -- LONDON, S.E.9 
Telephone: Eltham 3836 Telegrams: “' Turnstile Souphone,’’ London 
Showrooms : 

79/80, High Holborn, London, W.C.! 

Branches: 

13, Railway Approach, London Bridge, $.E.! 52, Bothwell St. Glasgow, C.2 








The illustration is that of our No. 1 
model, and three models are available. 
Stanley Integrators can be supplied to 
give readings in either English (inch) or 
Metric units. 


Send for Ilustrated literature giving 
full details. 


The *‘* Stanley ’’ range of instruments 
includes Theodolites, Levels, Harmonic 
Analysers, Integraphs, Planimeters, 
Pantographs, Drafting Machines, Survey- 
ing and Drawing Office equipment. 


Our full catalogue can be obtained 
upon request. 
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For the widest choice in 


For quick delivery— 
24 hour despatch of popular items 





STANDARD 





For adaptability within standardisation 








24 HOUR DESPATCH 5S. 
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AC. AUTOMATIC STRAIGHT-ON STARTERS. TYPE SC. 400 440 voits. }-Phase . 
MINE Deis t wt ' Wali Neo alton, thermal everioads 
“MUNG Deas i Ss) P: Wall Neo tadator, thermal overloads | 
MIND Sees? amt ‘ Wall No nodator, thermal overtoads | 
MINE Deis > at 4 Wall No neolater. thermal overloads } 
MINE Dens? st ‘ Wall No polator, thermal overloads j 
SM lNE Tet =a Wall | Ivadator, thermal avertouds | 
Peervt Sets} smut ' Wall | tvolator, thermal overloads 
MIND Dest wait ' Wall | fvolater, thermal overloads Local Push-Button 
MIND Deis st , Wall | bsolator, thermal overloads | with provision for > 
MONE DIX > an ’ Wall trolater, thermal overloads Remote P B.'s 
4 INE Dats > sort 4 Wall lolator, thermal overloads | 
SON Deis > ami ‘ i Wall hvolator, thermal overloads 
“Mo PANE Dex? mt ! | Wall tvolater. thermal overloads ” 
wstai: mat wo Wall tholater, thermal overloads 1s 
“rar? =i is Wall Ivolator, thermal overioads } 2 
“u%“t? marl » Wall tolator, sokenow overloads 7% 
“MMI? wrt = Wall . sallenod overloads 36 
STOCK-CONTROLLED STARTERS 
| dm Stock | Date 
| Deseripnon Control | Available 
| | ! 
ec ‘i Dacchiipeaniiiiy 
AC. AUTOMATIC STRAIGHT-ON STA TYPE SC. 550 volts max 
MINDS 7 Reversing. No solator, thermal over'ds| Local or Re'te P.B. 1958 
HN! SHIN t mt No olator, thermal overloads | Local or Re'te P.B. 1869 
No nolator, thermal overtoads Local or Rete PB. 359 
No nolator, thermal overloads Re'te PB. or 2-wire 320 
> No polater. thermal overloads Re'te P.B. or 2-wire | 28 
MOONE Lent m1 tsolator, thermal overloads Local or Rete P.B | 100 
“MINE D4? mt tsolator, thermal | Local or Rete PB. | 100 
MIND Sein 3 mit tsolator. thermal overloads | Re'te P.B. or 2-wire | 100 
MIND 4418 4 mit) | bsotator. thermal overloads | Re'te PB. or 2-wire | 100 
A.C. AUTOMATIC STRAIGHT-ON STAR $50 volts max. 
SOINQOT ad ud ee | No isolator, thermal overloads Remoie P.B | 178 
ScINE? mt 7 j j No solator, thermal overloads | Local or Rete P.B. | 187 
MIND oF 11 71 No ssolator, thermal overloads | Re'te P.B. or 2-wire | vay 
MONT? OI | eae Isolator, thermal overloads | Local or Re'te P.B. | 
MINZ oF 3 WI &NOL TH 7 tsolator, thermal overtoads | Re'te P.B. or 2-wire | 
MONT Der 28 nO 7 | Isolator, thermal o '1.."rev. contactors | Local or Re'te PB 
MIND forlorn} MOTANOD SF 7 j | holator, thermal overloads, HRC fuses, All controls 
SOSNE Dor lar t ot 7 i | lsolater, solenoid overloads | All controts 
MIN Perle} Ma 17} Wall | Ne solator, thermal overloads | All controts 
MIND Dor lent mt 7) Wall | bsolater, thermal overloads | All controls j 
MOIAD Der Der} ba | 7 Wall | fsolator, HRC fuses, thermal overloads) Alt controls | 
M4AND Dor ldort 1 7 Wall | No nolator, solenoid overloads | All controls 
M SAT Dor Dont wo? 1 7} Wall | Isolators, solenoid overloads | All control 
SOSA Jorlor tune MOD ha | Wall (heavy Ielator, solenotd overloads All controls } 
MWeAWEM Sor ltor? La | mt Walltheasy « fsolator, solenon overloads. HRC fi: All controds 
MICE Doren? wii 27 Wall L No solator, thermal overloads | All controls } 
MMI lor ler t m2 1 21 Walt Iwolator, thermal overtoads All contgo 
M ile ter? sO? 273 Wall No nolator, solenoid overloads 
. i eee 1 mv Wall holator, solenoid overloads 
{ M ! : ow 2 aan a7 Wall hrolator leg 
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SWITCHGEAR 


A METAL 








LIMITED 


INDUSTRIES GROUP COMPANY 

















Write for Catalogue 32— 
100 pages of data and prices 
—and Short Delivery List 





SPECIALISTS IN MOTOR CONTROL 


NORTHGATE 


WORKS - CHESTER 


Cvs 63 
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Specialists in the design, manufacture and installation of 

reinforced high and low pressure Rubber, P.T.F.E.* 

and Fleximet (Stainless Steel) Flexible Pipes. 

Dunlop technicians are available to advise on all problems concerning 

the installation and use of flexible pipes. Details from H. S. Perrey, 
Dunlop Rubber Co. Ltd., St. Georges Road, Coventry. Telephone 64171. 





* Polytetrafluoroethylene 
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DUNLOP MAKE PIPES BETTER TO LAST LONGER 
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JUMBO 


strong in the arm 
fast on it’s feet! 

















With a road speed of 20 m.p.h., Jumbo 2-ton lorry 
mounted slewing crane offers unrivalled value. 
Diesel engine economy, hydraulic controls for 
simplicity, articulated jib and travelling hook 
with 200° slew. If you want all these 


features in one crane—it must be Jumbo. 





| 


mobile cranes to you... 


Designers and Manufacturers: 
F. TAYLOR & SONS (MANCHESTER) LTD., 142 BOLTON ROAD, SALFORD 6, LANCS. 
Telephone: Pendleton 1341/2/3 


Telegrams: “‘ Components”” Manchester 
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NON - FERROUS 


CASTINGS 
3 of a Type - 







LL 2 


No matter whether your requirements are for 
a few castings weighing up to 2 tons or more, 
or for repetition batches, we can meet all your 
requirements for quality, price and delivery. 
We cast in all usual alloys including phosphor 
bronze, gun metal, aluminium bronze and 
manganese bronze, ‘‘Monel’’ metal etc. Send 
us your enquiries. 


CHARLES CARR LTD. 
sung THE NON-FERREOUS CASTING CO. (B'HAM) LTO 
GROVE LANE - SMETHWICK 40 - BIRMINGHAM 
TEL: SMETHWICK 1231-2-3 





LONDON OFFICE—~ 
56 HOLBORN VIADUCT, E.C.1. 





CITY 3826-7 ga 


FABRICATIONS IN STEEL 


INDUSTRIAL TANKS, ROOF & UNDERFRAME TANKS FOR 
RAILWAY COACHES, DIESEL ENGINE TANKS, PRESSED 
STEEL GUTTERS, LIGHT CONSTRUCTIONAL STEELWORK 


SPECIALISTS IN HOT DIP GALVANIZING 











JOSEPH ASH & SON in. 


ESTABLISHED 1845 
REA STREET SOUTH, BIRMINGHAM 5S. _ Tel: MiDiand 244! 


LONDON OFFICE: 225 WESTMINSTER ROAD, LONDON, S.E.!. Tel: WATerloo 4682 
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Another train carrying 500 tons of ore 
leaves Tyne Dock, South Shields, for 
the blast furnaces. The ore has been 
handled in a Simon plant that moves 
it at a maximum rate of 1500 tons an 
hour from ship to shore. From Simon 
storage bunkers with a maximum cap- 
acity of 12,700 tons, the ore is weighed 
out into two lines of loading out 
hoppers. A train draws under one of 
the lines and over 500 tons of ore are 
released in a few seconds to waiting 
wagons. Every operation is carefully 
synchronised and controlled. In the 
three years after its commissioning in 
December 1953 this plant handled over 
three and a half million tons of ore. 
Plants designed and built by Simon are 
handling a wide variety of materials all 


over the world. 
DISCHARGING IRON ORE AT TYNE DOCK" CONTAINS A FULL DESCRIPTION OF THIS PLANT. WHY NOT WRITE FOR IT TODAY? 


4000t Rowe 
*~msccaaes as Bahed 
Zi, ee Looe. 3 : 





OUR BROCHURE 





Simon Handling Engineers Ltd © 


STOCKPORT, ENGLAND Telephone: GATley 3621 Telex 66-287 Telegrams: S.H.E.L. Telex Stockport 
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Cushioning in 
all three planes 


The great success of Cushyfoot anti-vibration mountings is due to a 
unique combination of features. 

With different degrees of flexibility in vertical, transverse and longi- 
tudinal directions, they can be arranged to give exactly the right amount 
of cushioning in every plane. 

The very high deflections available isolate low frequency vibration and 
reduce foundation costs for large machines by obviating inertia blocks of 
concrete, or permitting the use of much smaller blocks. Bolting down is 
not necessary when friction locating pads are used in conjunction with the 
mountings. 

For unit loads up to 3,500 Ib., the Cushyfoot is compact, robust and 
designed so that the rubber elements never lose their resiliency and are 
protected from oil and mechanical damage. 


Please write for brochure illustrating the application of Cushy- 
foot mountings to diesel generators, power presses, screens, 
compressors and many other machines causing vibration or 
requiring protection from it. 


[he illustration shows a valve body for use in hydraulic control equipment 


The complex nature of this valve body involves a great deal of machining; at 


the same time high mechanical strength is an important factor, since the 


valves are used at a high working pressure and are tested at 2,500 p.s.i 


These considerations led to the choice of castings in * Lepaz 35° a pearlitic 
malleable which combines excellent machinability with an_ ultimate stress 
of 33 38 tons sq. inch and an elongation of 6-8 


MALLEABLE CASTINGS CO. LTD., DERBY TELEPHONE: DERBY 45671 


STRENGTH & RIGIDITY _,. 7 
— 
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© Tpl-Mor Plastics & Gastables - 


MAKE INSTALLATION EASIER, QUICKER AND CHEAPER 




















Front and side walls of a Queen Mary boiler in Tri-Mor High Temperature Mouldable, with MR 60 anchors. Burner quarls in Tri-Mor High Temperature Castable. 


4 Laced 
' be TRI-MOR GRADES TRI-MOR High Temperature Mouldable 0 
: | A plastic refractory for use up to 1,650°C: low shrinkage and 

: am TRI-MOR Standard Castable a high resistance to spalling. Supplied mixed to the correct ee 


A medium texture refractory having negligible shrinkage up consistency for installation. 


to 1,350°C. Suitable for casting special shapes or for mono- 


. . . aor : = cc ” 
lithic structures. Limiting service temperature 1,350°C. TRI-MOR Dense Guncrete | | 
— A hydraulic setting refractory with a maximum service tem- — 


TRI-MOR High Strength Castable perature of 1,300°C. It has a high resistance to abrasion. De- 





A similar refractory to Tri-Mor Standard Castable, but 
specially developed to have very high mechanical strength 
over the lower temperature range. Maximum service 
temperature 1,250°C. 


TRI-MOR High Temperature Castable 


signed for application by cement gun, but can be trowelled. at 


TRI-MOR Insulating Castable 


An insulating castable for maximum service temperatures 
of 1,200°C; low thermal conductivity is its main feature. 


TRI-MOR Insulating “Guncrete”’ 





Suitable for face temperatures up to 1,600°C; has an ex- 

tremely high resistance to thermal shock; used for cast in situ 
Lissa monolithic structures and for pre-cast refractory shapes; can 
be applied with a cement gun. 


Similar to Tri-Mor Insulating Castable but for application 
by cement gun. bl 


Full details of each grade are available on request. 
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| For further information please write to: MORGAN REFRACTORIES LTD. NESTON, WIRRAL, CHESHIRE. TEL: NESTON 1406 eal ; 
NE 138 cas 
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HALF A MILLION 


now in use! 


L.E.F. self-sustaining 
HAND WINCHES 


No worm or gear wheels 






No ratchets, pawls or springs 
No levers or other small parts 


The simplicity of the L.E.F. self-sustaining winch has 
created a great demand and is made in several sizes. 
Special hand or electric winches can be designed to suit 


your purposes, Write today for catalogue and inform- 
ation. 





~hidadadd AALAALAAAAAAAAAd LA 


LON DON ELECTRI Cc F ! RM LIMI TED Brighton Road, South Croydon, Surrey 


Telephone: Uplands 4871 Telegrams: Electric Phone Croydon 





TIB 118 





Heavy Gear Drives 
for cement mills, 
steelworks etc. 


Ship- 
Propulsion 
Drives with 


Compound 
gears 


Gears for advanced 
Traction Drives 


RHEINSTAHL EISENWERKE MULHEIM MEIDERICH AG - MULHEIM (RUHR) 
IN GEMEINSCHAFT MIT RHEINGETRIEBE GMBH - BUDERICH BEI DUSSELDORF 
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ALL YOUR MOTOR 


PRICES _ 
DELIVERY = 


GUARANTEE — 
TRY _ 


a adil 


REQUIREMENTS 


COMPETITIVE 

STANDARD—EX STOCK 
SPECIALS—AT YOUR REQUEST 
FOR EVER 

AND SEE! 
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“6 @w FREEMAN, TAYLOR MACHINES LTD. 


NECTON ST. WORKS, SYSTON, Nr. LEICESTER 
(Dept. Eng.) TELEPHONE: SYSTON 3301 (5 LINES) 
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The birth 
of 


New 
Techniques 


Continually the frontiers of science 
knowledge 
the 


=) same time the result is that new 


advance, and our 


becomes more exact. At 





techniques are developed, used and 
discarded in favour of those vet newer. In steel structures 
it is now possible to take advantage of the economies possible 
when rigid designs are made. Welding has made many of 
these designs possible. Cleveland’s important contribution 
has been in helping to make fabrication for such structures 
practicable and economic. Manipulators and _ handling 
equipment have been specially designed to reap full benefit 
of the automatic welding in which the Company specialises. 

AN INVITATION 

Our services are always available in design, m detailing, 

and in the costing and construction of all types of structures. 


CLEVELAND 


CONTRACTORS, BUILDERS OF BRIDGES 
AND CIVIL ENGINEERS 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON. 










FOR MILLING CUTTERS - SLITTING KNIVES AND 
SAWS 


BALL AND ROLLER BEARINGS - GEARS 


AND MANY OTHER PURPOSES— 


TUS 2.220. 


PLASTIC SHIMS 


AS _— THE THICKyg., 


EASY TO IDENTIFY - EASY TO USE 
Write for Samples and Literature or Mail Blueprint for quotation 


AUTO AERO LTD. 
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recognised every- 


PRIEST FURNACES 
LIMITED 
LONGLANDS 
MIDDLESBROUGH 


where as the most 


advanced practice 
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WITH DE -GREASANT 


Non Acid.Non Corrosive. 

Jizer applied by brush or spray 
removes Grease, Grime and Oily 
deposits from floors, walls 

and windows easily and is ideal 

for the removal dl conten oils, or oil 
smears from all metals prior 

to processing. Last but by no means 
least use JIZER for machinery cleaning. 
A clean machine leads to increased 
efficiency and pride in the job. 








SOLUBLE 
SOLVENT 


Le oe ot ee AND 





Swarfega Antiseptic Handcleanser 
removes all industrial soiling from the 
hands be it oil, paint, tar, rubber 
compounds or just ingrained grime. 
Leaves hands in a clean healthy 
condition. Work people think it ideal. 
Moreover it can be dispensed from 
completely wasteproof containers which 
offer Management economy, convenience 
and make for ease of distribution. 
Swarfega therefore is the answer for 
both interested parties. 


HAND 
CLEANSER 


Sue send me details and samples of jizer / Swarfega 
NAME 


ADDRESS 
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You can have Higher Production and Better Quality too—but only by improving 
your preparation and finishing methods. ‘The surest way to do this is to use F.A.C. 
‘shaped-grain’ flexible abrasives. In the wide range of E.A.c. belts, discs, sheets 
and special shapes there is, for every operation, an abrasive that cuts faster and 
wears longer. 

The better performance of £.A.c, abrasives is due to advanced manufacturing 
techniques. A new {£100,000 coating plant recently built by £.a.c. incorporates 
such features as electrostatic application, Beta-Ray thickness control and auto- 
matic temperature and humidity control. 

Finding the right abrasive can save you money. We will gladly send samples 


and prices of the most suitable abrasives for any operation in any trade. 





WET BELT GRINDING 


The popularity of this new rapid 
method of producing accurate surfaces 
is largely due to the introduction of | 
E.A.C. electro-coated waterproof abras- 


coated abrasives 


ENGLISH ABRASIVES CORPORATION LTD 





ives. Unlike dry band facing, the 
effectiveness of which is limited by heat 
generated, the modern wet belt is 


capable of extremely rapid, cool stock 
removal. It is suitable for flat and curved 
surfaces on all metals, plastics, glass, 
ceramics. 














Marsh Lane, Tottenham, London N.17 Tel: TOTtenham 5057 


THOS. GOLDSWORTHY & SONS LTD 
fHE HELVETIA ABRASIVES CO. LTD 


LONDON ABRASIVES LTD 









We Guarantee 
134 to 14 per cent 
CO, with Shell Smoke 


number 4 or less. 


Schieldrop «co..1 


STOTFOLD, BEDS. Tel. 414 (3 lines) OFFICES AT: BIRMINGHAM 


SWANSEA - 


LONDON - 
GLASGOW. 


MANCHESTER 
BM) 














MORE 
POWER 


TO YOUR 
ELBOW ® 


@ 275/300 blows per 
minute. 


@ Average size of 


work 1}” bar. 


Adjustable stroke 
and guides. 


Rubber cushioned 
overhead motion. 


Loose Anvil Block. 


Separate motor 
stand available. 





A typical example 

of the type of work 

accomplished on 
this machine. 


For High Speed 
Precision Forging— 
the Model ‘100’ 
POWER HAMMER. 


SAMUEL JELLYMAN LID 





CANNOCK FOUNDRY & ENGINEERING WORKS 
CANNOCK~ STAFFS 


TELEPHONE— TELEGRAMS CANNOCK 2168 
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UCONG, CRETE 


) €xceéor 





TAKE NO RISKS WITH 


FOUL GROUND 


CIMENT FONDU concrete is highly resistant to prac- i 
tically all acidic ground conditions. It is also completely ach 
immune from any concentration of sulphates, even when i 
in an immature state. hy 


Send for further information and special literature He 


The Cement for Industry 


croRINES® os 





ALUMINOUS C CEMENT 





Manufactured by 


LAFARGE ALUMINOUS CEMENT CO. LTD., 73 Brook Street, London W.1. Tel: Mayfair 8546 


2 SITES is . Bey Bg RRP TT eT OEP Ny Re pe os Fe GAS ~ 
Satan eee eat ed fe ake eee PaO Petia Soh ey Sobran 
Cyassee TAM on he gS FEMS geht Pd ort Mid APE er Spies ESR Lala eP 
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BOILER-FEED PUMPS 








Electrically driven Sulzer Boiler Feed Pump. Output 
650,000 Ib per hour at a pressure of 1242 |b per 
square inch. Temperature 260° F. 


One of nine units for 
MARCHWOOD POWER STATION 
CENTRAL ELECTRICITY AUTHORITY 


"ER BROS. (LONDON) LTD., 31, BEDFORD SQUARE, LONDON, W.C.| 


SULZER BROTHERS LIMITED HAVE OFFICES AT:— WINTERTHUR - PARIS - NEW YORK - MADRID - CAIRO - RIO DE JANEIRO - BUENOS AIRES - KOBE - LISBON - JOHANNESBURG - MEXICO CITY. 
Representutives ct: BRUSSELS - MILAN - AMSTERDAM - COPENHAGEN - OSLO - STOCKHOLM = HELSINKI - ATHENS - ISTANBUL ~ ALGIERS - HAIFA - BOMBAY - KARACHI - COLOMBO 
SINGAPORE - BANGKOK - RANGOON - SAIGON - MANILA - MONTREAL - BOGOTA - CARACAS - SANTIAGO (CHILE) - LIMA - LA PAZ - SYDNEY ~ MELBOURNE - WELLINGTON - VIENNA 
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COLD ROLLED STRIP —HOT ROLLED STRIP 


Low, Medium and High Carbon. “Trubrite’’ Stainless Steels. 





. BARS Carbon and Alloy, 'Bright Drawn 
Turned or Ground. 
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ABRASIVE BELT 
MACHINES 


PRODUCT OF THE Merrcsfler GROUP OF COMPANIES 
HEAD OFFICE 


B. O. MORRIS LIMITED, BRITON ROAD, COVENTRY. TEL: 5081 


$82 
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The whole of the scaffolding 

supporting the shuttering for 
this bridge erected in 1,100 
man hours. 


Labour force of only five men on 
scaffolding (3 of which were unskilled). 


Only Safway equipment used throughout. 


Size of each arch 75 ft. x 25 ft. Gins. x 28ft. Gin. wide. 
Total load per arch 215 tons. 


Minute adjustment of scaffolding to follow arch curve 
achieved with Adjustable screws in base and head. 





6 Joiners work reduced to a minimum. 


Contractors : H. M. Murray & Co. Ltd., Glasgow and Inverness. 





STERLING FOUNDRY SPECIALTIES LTD. 


LONDON BEDFORD EDINBURGH 
iddesleigh House, Sterling Works, 23 Rutland Square, 
Caxton Street, S.W.! Bedford. Edinburgh, |. 

Tel.: ABBey 3017/8 Tel.: Bedford 5338 Tel.: Fountainbridge 


“5 in mt } ; (2 lines) (3 lines) 3254/5 
ante ‘ P 
, Gee. ¥ : GLASGOW JARROW BRISTOL 
; ; : 28, Renfield Lane Sterling Factory, 175, White Ladies Read 
f - “ < # ’ ’ Glasgow, C.2 Jarrow, Co. Durham Bristol, 8. 
* me Tel.; City 6201 Tel.: Jarrow 89-7721 /2/3 Tel.: Bristol 39112 


Photo by courtesy of the City Engineer, Aberdeen — A. G. Booth, M.E., A.M.I.C.E. Cogent 
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Yet another great power cable achievement! 


A second circuit completed in 
the subniarine power link between 
the British Columbia mainland and 
Vancouver Island 


In September 1956 the first submarine power circuit between 
the British Columbia mainland and Vancouver Island was put 
into commission. It had been designed, made and laid by the 
BICC Group totransmit some 170,000 H.P.of hydro-electric 
power across the Georgia Strait and Trincomali Channel. 


The link proved so o»tstandingly successful that 9 year after 
its commission, almost to the day, the British Columb. 
Flectric Company awarded BICC another contract to 
supply a second circuit. This is now in service — after less 
than twelve months ! 

Altogether more than 133 miles of 138kV single core cable, 
including seven 16-mile continuous lengths,* have been 
made and laid by the BICC Group for this great power 
link, which now transmits 335,000 H.P. 


*These cables are unique : they are the longest ever made for operation at such a voltage. 


hh ei 
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INSULATED CALLENDER’S CABLES LIMITED, 21, BLOOMSBURY STREET, LONDON 


~ BE croup 
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CLYDE-BOOTH 200 TONS GOLIATH AT 
BRADWELL NUCLEAR POWER STATION 


~ 


in’ Ab 


Tho 
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Specially designed for the erection of Bradwell Nuclear Power Station this 
200/30 tons Goliath crane handles all the major lifting operations on the main 
part of the plant. It completely spans the reactor buildings site travelling on 
rail tracks on either side so that large items of equipment such as boiler shells 
which weigh up to the crane’s full capacity are easily lifted and placed with 


precision in the position required. The Booth Goliath showing Nelsons 
Column on the same scale. Clearance from 
. rail level to underside of bridge is 140'. 


Distance between rail centres 178’. 














CLYDE CRANE & BOOTH LIMITED 


incorporating 





Clyde Crane & Engineering Co., Joseph Booth & Bros., 
MOSSEND, Lanarkshire. Union Crane Works, RODLEY, Leeds. 
Phone: Holytown 412 (6 lines) Grams: ‘Clyde’ Motherwell Phone: Pudsey 3168 (6 lines) Grams: ‘Cranes’ Rodley 
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TRIUMPHS OF SHELL RESEARCH...14 


oil after radiation 


Here was a problem of national importance. Lubricants were 
needed by the nuclear industry for reactor equipment, much 
of it subjected to radiation. Yet, like human beings, oils and 
greases were vulnerable to radiation. Oils darkened in colour 
and became coarse-grained solids (solidification being but 
one of a tangled skein of problems). 

The Shell Group started working on the problems of lubri- 
cating under radiation conditions while most nuclear power 
stations were still on the drawing board. In fact, Shell was the 
first oil company to develop Atomic Power Lubricants, and 


was assembled at Shell’s Research Centre at Thornton. Series 
of tests were carried out both in the B.E.P.O. pile at the U.K. 
Atomic Energy Authority Research Establishment, Harwell, 
and with Thornton’s own Cobalt 60 source of radiation. In 
1957, after four years of research, Britain’s first range of 
Atomic Power Lubricants was on the market. 

The moral of the A.P.L. story is that Shell research is 
supremely applicational. The Centre at Thornton is always 
ready to work with even the most specialised sectors of industry 
to produce the right oil for the job. If youand your organisation 





the research that went into Shell A.P.L. is characteristic of the 
way Shell sets about doing things. A team of research workers 


have any major lubrication problems, it will pay you to get in 
touch with your local distributor of Shell Industrial Lubricants. 





The Research Story 


In the hundreds of complex hydrocarbons examined, very different reactions 
to radiation were observed according to the configuration of the atoms in the 
molecules. When carbon atoms were arranged in long, straight chains, radia- 
tion caused these chains to link up with one another, giving highly complex 
structures of an entirely different nature from the original material. The first 
effect of this change was to cause a rapid increase in viscosity, ultimately 
giving rise to a solid rubber-like product. 

For example, a high quality turbine oil conforming to BSS.489 receiving a | 4 
dosage of 1.77 x 10'* neutrons/cm? was changed into an intractable solid—a | = 
clear proof that radically new lubricants were needed by the nuclear industry. 

Shell Atomic Power Lubricants have a molecular structure that has proved 
itself very resistant to radiation. In fact it will withstand a radiation dosage 
four million times stronger than that which will kill a man—without any 
significant change in structure or physical properties. 











VISCOSITY 
> 





— a 




















Ly 


RADIATION DOSAGE 








Relationship between radiation dosage 
and percentage increase in viscosity, cS 
at 100°F. 

Oil A: high molecular weight long chain 
hydrocarbon. Oil B: Shell A.P.L. 731. 





ATOMIC POWER LUBRICANTS 


another proof of Shell leadership in Lubrication 
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Get down to the brass tacks of 


GUMPUTERS 





Ordering a computer is relatively easy. Choosing 

the right one, understanding its use, harnessing it 
to specific problems, is quite another matter. It is 
a long process. It needs much probing into the 
fundamental organisation of your business. Only 
people who are both computer men and business 
experts can help you. These are at your service 
at the Hollerith Computer Centre. 
At 3G Hertford Street the Hollerith 
Computer Centre provides a convenient forum, 
round a working computer, for the interchange 
of ideas and results. There are several ways of 
making good use of the Centre. 


Here are two examples: 


Higher Management Courses—which provide a 
concise appreciation of computers in business, with 
maximum emphasis on case studies of computer 
usage. These courses last 4 days. 


Study Teams from individual organisations come 
to discuss their own specific problems with our 
computer experts—production control for example. 
These courses last from I to § days. 


If you want to see how a computer could solve 
your particular problem, come and make use of 
us, come and pick our brains. 





at the 





AQLLERH 





Pwr vicnrk CENTRE 





oe tami Oe STREET, LONDON, W.71 


. Enquiries about the Hollerith Computer Centre 


GRO 1765 


nam be addressed to any of the district or local offices of The British Tabulating Machine Company Limited, or to Head Office: 17 Park Lane, London, W.1 
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Self-contained, clean and quiet in 


, F operation. 


Dries, grinds and fires in one 


operation. 


High efficiency with low grade 
fuels, 


Extremely flexible, will handle a 


wide range of coals. 


... for the pulverised-coal firing of boilers 


-articularly suitable for the firing of Lancashire, Economic and Water-tube 
Boilers. 


Ability to follow highly fluctuating loads with rapid get-up from cold. 












LTD., COVENTRY 


ATRITOR pDrveEn-PULVERISER ... 











: The illustration shows a mild steel vessel, 2’ 8” internal diameter by 10’ 63” 
long, fabricated from welded steel plate, approaching completion. 
This is for use by B.P. Refinery (Llandarcy) Ltd. 

P SPECIALITIES : 
Pipework for high or low pressures suitable for steam, water, gas, etc., water 
wall headers, steam and oil receivers, de-superheater bodies. Tubular products 
of all descriptions for power stations and industrial steam raising plants. 


THE UNIT SUPERHEATER AND PIPE CO. LTD - UNIT WORKS 


SWANSEA Telephone : Swansea 54091 (6 lines) ° Telegrams : ‘Superunits’, Swansea ‘ Telex : 48 - 208 








FOR 
LUBRICATING 
OIL PROCESS 
PLANT 





UNIT 
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nothing too BIG 
or too HEAVY 


for 
the 


ARBUCKLE, SMITH 
SHIPPING AND FORWARDING SERVICE... 





No matter how cumbersome or awkward 


your consignment may seem you can 





safely entrust it to an organization like 
ours which successfully handles the 
toughest assignment to any part of the 


world as a matter of normal routine 


| | A \rbuckle, Sjmith 91 MITCHELL STREET, GLASGOW, C.1. 


Telephone: City 7080 (20 lines) Grams: ARBOR, GLASGOW 





and ot: LONDON, LIVERPOOL, SOUTHAMPTON, HULL, DUBLIN, MANCHESTER, NEWCASTLE, TORONTO, MONTREAL, WINNIPEG, VANCOUVER AND LAGOS ) 








2 tgbricated f 
1d Steel Fail’ urately ea ed 
nortan that is accurs s Type DS 


o a very high 


kmanship 
standard ee m Oo Oo r smaller 
js one of tHe ur 
‘puting toON" 
arn for reliability: lig hter 
re 
cheaper 





eer Ia 





k, 3, 4,and 4 H.P. Final speeds 
from 26 r.p.m. to 475 r.p.m. 
onall A.C. and D.C. voltages. 
Ball bearing spur gearbox ; 
motorand final shafts coaxial, 
with the same dimensions 
for all speeds and voltages. 





‘ ese _ q 


alfred allen te eg geared NECO GEARED MOTORS LTD 
LOWER GORNAL, NR. DUDLEY 


va ; 204 QUEENSTOWN ROAD - LONDON « $.wW8 
London Office : 23 LAWRENCE LANE, E.C.2. Tel: MONarch 2978 motors Telephone: MACaulay 3211-4 
ALIS8 


Subsidiory of Normond Electrical Company Limited 
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World leadership in feel vesteld design 


Two 10,000 c.f.m. 80 p.s.i.g. G.E.C. electrically driven 

centrifugal compressors have recently been installed to provide under- 
ground air service at Mosley Common Colliery of the National 
Coal Board. 
These compressors are of advanced design both in performance and 
simplicity of layout. The intercoolers are arranged for manual removal. 
All tubes may be cleaned without disturbing any pipe joints, whilst 
the casing may be lifted for rotor inspection without disturbing the 
cooler boxes. 
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Py be 
THE GENERAL ELECTRIC CO. LTD... MAGNET HOUSE. KINGSWAY, LONDON, W.C.2 Tan 

















42 THE ENGINEER Sepi. 12, 1958 








eeeec atte. salen ee 


| 
BRABY 


Design, manufacture and erect all forms of 


STEEL STRUCTURES 


as e0f aceee - 


ae oe 

















LE 


ONE OF THE WIDE RANGE OF FREDERICK BRABY & COMPANY LIMITED 


Head Office: 352-364 EUSTON ROAD, LONDON, N.W.1. TELEPHONE: EUSton 3456 


FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
; Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 
OTHER OFFICES: 110 Cannon Street, London, E.C.4. (Export). TELEPHONE: MANsion House 6034 


PRODUCTS Queen’s Buildings, 10 Royal Avenue, Belfast, TELEPHONE: Belfast 26509 
Palace Street, Plymouth. TELEPHONE: 62261 
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HERBERT MORRIS LTD 





The jib for the job! 


THE ENGINEER 
























DIESEL-ELECTRIC 


MOBILE CRANES 


have the reach’ required! 


Whether you want to lift up to 60 feet or up to a mere 
15 feet, Morris mobile cranes can be supplied to provide 
the “ reach "’ required, since the Morris range includes both 
the length and type of jib for most jobs. 


Basically, the essential features of the crane chassis and 
superstructure remain the same irrespective of the length of 
the jib or whether it is of the strut type (as illustrated) or 
the cantilever type. 


These features may be summarized as follows :— 
Centrally mounted superstructure giving an 
equal radius clearance and stability when 
handling loads over the front or back of the 
crane. 





Easy control with no heavy levers to operate— 
just a finger touch controls all motions. 


Flange mounted motors ensuring perfect and 
permanent alignment. All main assemblies are 
of unit construction. 


Four-speed gearbox allows fast or slow travel 
according to the load being handled. 


Hydro-mechanical brakes on all road wheels. 
Fully interchangeable wheels, including tyres, 
rims, brakes and hubs. These components are 


interchangeable on all four road wheels of equal 
size. 


By Courtesy of CAMBRIAN WAGGON ;& {ENG.,Co Ltd. CARDIFF 


P.O. Box 7 LOUGHBOROUGH ENGLAND. 


TELEPHONE: LOUGHBOROUGH 3123 
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One of the most modern foundries in the world is the new Shotton Bros. foundry at Halesowen 








It is “modern” not only because of the up-to-the-minute and forward thinking that has gone into the plan. yj 
From the intake of raw material, through the automatically controlled sand treatment and 
handling plant, the control of furnaces, the mechanised moulding shop, core shop, EY 
and pattern shop, to the heat treatment, inspection, and despatch departments, 
the layout and detailed equipment alike show forward thinking based on j ar) 
unrivalled experience. This new foundry has been laid down largely 
to handle numerically large orders. Shotton Bros. 
original foundry at Oldbury — modernised through the years / 
will concentrate on producing the more intricate and small demands. 
Take the best of modern techniques, add 64 years’ experience 
—that’s Shotton Bros., and you can depend on it! 

. 
precise 

* 
quality 
control 

' 


of 
repetition 


castings 


BLACKHEART 
MALLEABLE 


IRON CASTINGS 


SHOTTON BROS. LIMITED '. 


MANCHESTER STREET FOUNDRY 





OLOBURY BIRMINGHAM +: Phone Broadwell 1631 
atlil. This company participates in the research, technical, and productive resources 
MEMBER OF THE SIRFIELD GRO wsese of the Birfield Group, which includes Hardy Spicer Ltd., Laycock Engineering Ltd., 


lose 
le 
ee, 
ne 


Kent Alloys Ltd., Forgings and Presswork Ltd., and many other famous firms 
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Specialists in precision gear manufacture 
Gear and spline 


grinders for the trade 





CRANMORE BOULEVARD 


The Gear Grinding Co. Ltd. SHIRLEY SOLIHULI WARWICKSHIRE 


Makers of the ‘ORCUTT’ range of gear and spline grinding machines and gear measuring machines Tel.» SHIRLEY 22458-2-5 


SM/GGC/3277 
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Radio telescope at Jodrell Bank built by United Steel Structural Company 


Bowl diameter —250 
Height of towers—180 /1 


Weight of structural steelwork —1,800 tons 


Consulting engineers’ Husband & Company 





UNITED STEEL STRUCTURAL COMPANY LIMITED 
SCUNTHORPE * LINCOLNSHIRE 


USS 37 
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TUBE 
EXPANDERS 


FOR ALL PURPOSES. 

As supplied to the 
Admiralty, British Electrical 
Authority, 

Railways, Oil Refineries, 
leading Boiler Makers 


and industrial users. 





LEADING TUBE EXPANDER 
MANUFACTURERS FOR OVER 70 YEARS 








a 


REGD. TRADE MARK 











HYDRAULIC 
CONTROL 


SAWING 
MACHINES 


Unique in design. Proved 
in practice. One simple setting 





and it’s capable of dealing with any 
*. section within its range 

“2 with blades of one pitch of 

: tooth. The blade commences and 


YOU INCREASE 
THE PRESSURE 


* finishes each cutting stroke 


with no pressure whatsoever. 








TO SUIT 
THE SECTION What a saving in blades! 
FAMOUS FOR SPEED 
oo ACCURACY AND RELIABILITY 
CHARLES WICKSTEED & CO (1920) LTD. 9 22:23:30 KETTERING. Tel: Kettering 3113 


G 
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FLEXFLYTE 


LIGHTWEIGHT DUCTING 


for extremes of PRESSURE & 
TEMPERATURE 


Where a sinuously flexible ducting, light in weight 
and of great tensile strength is an operating necessity 
.». specify Flexflyte. It has been time-tested under 
the most exacting conditions. Combined with a high 
resistance to abrasion, Flexflyte can handle a wide 
range of 


PRESSURES Internal — up to 70 psig 
External — up to 15 psig 
rd 


JRE. i Fahrenhei 

Se Se ae been 
Toughly built with a spring steel wire helix, Flexflyte 
is available in a variety of standard diameters, cover- 
ings and linings. It can also be “tailored” to specific 
requirements. An illustrated technical brochure gives 

you all the details. Send for your copy today. 





LIGHT ANOTHER PRODUCT BY THE MANUFACTURERS OF SPIRATUBE 


roucs #@ FLEXIBLE DUCTING LIMITED 


103, SHUNA STREET, MARYHILL, GLASGOW, N.W. 


HEAT RESISTANT Telephone: MARyhill 3729 Telegrams: FLEXIDUCT, GLASGOW, N.W. 
An associate compeny of George Maclelian & Co., Ltd., Established 1870. 
FLEXIBLE 








PNEUTOMATION 


f { power in the right direction 
4, 


A push to production with the power of an elephant —that’s 
sg PNEUTOMATION! Strong, steady power under perfect control, 
in the right place at the right time. The power to do anything 
from bell-ringing to jig-boring—and do it faster, at less cost. 
A wide range of standard equipment makes the system adaptable for 
any layout, any space. Simplicity of design, careful workmanship 
and completely non-corrodible materials cut replacement and 
maintenance costs, ensures that Lang PREUTOMATION 
is a really long-lasting trouble-free pneumatic power system. 











Pneutomation never forgets to operate 


The ‘ Pneulang’ basic cylinder unit, just one of the 264 cylinders 
available ‘ off-the-shelf’. The range of PREUTOMATION 
equipment also includes many types of manual and automatic 
valves, lubricators, air flow regulators, pipes and fittings, ete. 











PNEUTOMATION 
energy under control 








a \ . s \ 


--LANG PNEUMATIC LTD 


VICTORY WORKS BIRMINGHAM ROAD WOLVERHAMPTON Tel: 2522123 


—_— 


P1652 


Associated with Desoutter Brothers (Holdings) Ltd. 
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“FOR UNUSUAL MACHINES 


















MINUTES SLASHED To SECONDS 


on the new 


MARBAIX 


M58 DISINTEGRATOR 


REMOVES BROKEN TOOLS 
e WITHOUT DAMAGE TO THE COMPONENT 
CUTS HOLES OF ANY SHAPE IN 
e HARDENED MATERIAL, CARBIDES ETC. 
...in fact any material through which electric 
current can pass. 


The new MARBAIX M.58 disintegrator removes broken taps, drills, 

reamers, studs, etc., in a fraction of normal time, without damage to 

the component. 

Holes, too, of any shape can be cut in hardened material, for subsequent 

finishing by grinding or other methods. Note the times for the 

various examples shown, and write today for full details to DEPT. E.!. 
DEMONSTRATIONS ON aaa COMPONENTS GLADLY 


HERE’S HOW TO CUT COSTS 
Times obtained on Model M58-C (as illustrated) 






NOW 
40 SECONDS 








Sora S 
NOW 
30 SECONDS 








NOW 
35 SECONDS 


on res a 
ee “wax Yr 





ai 






















wonders. 


THE GUIDING LIGHT OW A GLOOMY NIGHT. 





Guns. 


A. C. WELLS & CO. LTD. 
MOUNT STREET, HYDE. 


There’s safety in numbers but 


One Wells Lamp can work 






Also makers of Wells Waste Oil 
Filters, Oil Storage Cabinets, 
Barrel Pours, Lathe Drip Cans, 
Portable Industrial Oil Heaters, 
Lime Spraying Machines and Spray 


Telephone : HYDE 2953. Telegrams : UNBREAKABLE, HYDE 
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SHEFFIELD 
WIRE 
ROPES 


every 
purpoce 


If your job calls for wire 










ropes at all, then there’s 
a place for Sheffield Wire 
ropes—for dependability, 
strength and a long work- 
ing life. 

Don’t ever take a chance 
with wire ropes, always 
be sure—with Sheffield. 


Also makers of the 
“RAM” RAILWAY 
WAGON PINCH BAR. 


THE SHEFFIELD WIRE ROPE CO. LTD. 
DARNALL, SHEFFIELD, ENGLAND 
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Thompson 


These joints are self-adjusting and are very well 
made from fine materials. Used extensively on 
steering connections for every class of road 
vehicle, they are also valuable in a great many 
applications in general engineering, where 
their use can often save specially-made joints 
and at the same time give an improved result 


by eliminating backlash. 


A SPECIAL-PURPOSE JOINT 
The illustration shows a |” eccentric-type self- 
adjusting joint. This forms the crank-pin and 


big-end bearing of a crank operating the cutter 


LEAMINGTON SPA, 





SELF-ADJUSTING BALL-JOINTS 


AUTOMOTIVE PRODUCTS COMPANY LTD 
WARWICKSHIRE 


bar of a mower, at many hundreds 









of strokes a minute. 
We can produce joints of this and 
other types to suit customers’ 


special requirements. 











Every weekend the 
belts driving this 

Stirk Planing Machine 
required attention until 
Miraclo was fitted. 
After fourteen months’ 
hard work the Miraclo 
belts showed signs of 
wear; they were turned 
over and, with the top 
ply running on the 
pulleys, an additional 
18 months’ life was 
obtained without any 
maintenance. 

Miraclo has increased 
production by reversing 
the tabie more quickly 
and permitting greatly 
increased depth of cut. 
Try Miraclo on all 
difficult drives in your 
machine shop—it pays. 





: s 
e Be 








Photograph by courtesy of Chance Bros. Ltd., Birmingham. 


5 STEPHENS BELTING COMPANY LTD. 


Northern Office and Works: 


j wie 


ral fo 


AA) aC! 


WITH CHROME LEATHER DRIVING FACE 





..furns the 
tables on 
belt wear... 


Send now for this 12 page 
colour Brochure No. 100 with 
its section on HOW TO 
DESIGN A MIRACLO 
DRIVE. 





SNOW HILL - BIRMINGHAM 4 


Ira Stephens Ltd., Ashton-under-Lyne, Lancs. 
S.76 
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Fabrication of pressure vessels may be greatly 
facilitated by drawing upon Harvey resources 
for the production of die-pressed Dished and 
Flanged Ends. 


Capacities range from 6 ins. to 9 ft. diameter. 
Edges are prepared for welding or riveting if 
desired. 


STOCK SIZES: Ends pressed from Boiler 
Quality or Ship Quality Mild Steel up to ¢ in. 
thickness, in most sizes up to 7 ft diameter, 
are normally available from stock. 


SEMI-ELLIPSOIDAL HEADS can be pro- 
duced on the Rotarpress ; diameters § ft. to 
15 ft.; thicknesses  m. to 4 ins. _ For details, 
please ask for List No. E965. 








G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7 
Telephone: GREenwich 3232 (22 lines) 
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Precision in heavy engineering 


An exacting task of precision engineering recently faced 
International Combustion in the manufacture of a number of 
transport flasks for nuclear reactor rods. The flasks, made under 
contract from Head Wrightson Processes Ltd. for the Dounreay 
and Harwell Atomic Energy Research Establishments, consisted 
of heavy castings with twenty-five 4-ft. long bores to hold the 
radioactive rods. 

High precision machining was required throughout the diameter 
of the bores to ensure that the rods would move exactly in the 
guide holes without any risk of jamming. Equal accuracy was 





Tests are carried out at every stage of production by International 
Combustion to ensure that components are machined to the exacting 
standards demanded by nuclear research. Here, the entire flask is 
submerged in water to confirm that it is pressure-tight. 


needed in fitting the ‘O’ ring sealed plugs, which close the end of 
the bores, to provide an absolutely gas-tight seal. Finally, a 
particularly exacting requirement in castings of this size, a high 
degree of freedom from ‘porosity’ was essential to make the 
component pressure-tight and prevent any risk of leakage by 
radioactive materials. 

All these requirements were met by International Combustion 
by applying an entirely new conception of machining and weld- 
ing techniques, backed at every stage of production by a pro- 
gressive and rigorous system of testing. 


INTERNATIONAL COMBUSTION LIMITED 


0 

¢ 

x) 
NINETEEN WOBURN PLACE - LONDON WCI - WORKS: DERBY 
Member of Atomic Power Constructions Ltd 


One of the five British Nuclear Energy Groups. 





STEAM GENERATION AND COMBUSTION. 
GRINDING, SCREENING AND FILTERING. MATERIALS HANDLING. 
PLANNING AND ERECTION OF PLANT ON SITE. 














1958 
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WELDED STEEL PLATEWORK | 


In 4” to 4" thick Mild Steel 


PRESSURE VESSELS 










HOPPERS 
CYCLONES 
BEDPLATES 









THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 











JOSEPH ADAMSON IRONSIDES 
Eris DRYBACK BOILERS WT 


Whether the fuel selected be oil or coal a JOSEPH 
ADAMSON High Efficiency Treble Pass boiler is the right 
choice. 

This plant has been installed to run on gs5o secs oil with 


fully automatic control. 


In an emergency, conversion to coal firing without serious 


loss of efficiency is readily possible 


JOSEPH ADAMSON & CO. LTD. 













P.O. BOX 4 HYDE CHESHIRE ' Lo on DAW ‘BANK 
in association with ke role 420), 0) 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 . ‘ ‘ Te) 2419 
The Horsehay Company Ltd., Wellington, Shropshire ia 


THE ADAMSON GROUP 





JAI8 





DREDGING PLANT | 


To the Largest Dimensions and Capabilities 





% 


7 a TS SOT TA 


PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, &c. 
New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers 


’ TWIN-SCREW TRAILING SUCTION HOPPER DREDGER “FITZROY” 





SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND built for the 
. accel =. ” QUEENSLAND GOVERNMENT, FOR ROCKHAMPTON 
Phone :—Paisley 4121. Tele. Add. —‘*Phaenix, Paisley. Dredging capacity : 1,000 cubic yards per hour 
London Agents: Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad St., E.C.2 Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feei, 
*Phone—London Wall 4846 to a height of 16 feet. 


TET ETS ET LILLE STI LL LEE LTE TTT ELE oN 
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. 
The logical advance in Mitel! 

















OLD WAY 


Threaded studs were 
=! f=¢4 mf ) spot welded (or in- 
Rett ES Ss SG serted if die-cast) to the 
t = } nameplate. To hold this 
in position, washers and 
nuts were laboriously 
assembled with great 
difficulty especially on 
blind applications. 








L 
CSS 
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THE SALTER WAY 


8 1=| i= Studs are cast in with 
BX) kn MM MM AQAP_ AH OQUHYSG the nameplate, and the 
PE WE Fixes are simply pushed 
\ i on, even on blind appli- , 
ae cations. The whole is 
“W'' FIXES ON STUDS firmly retained with an 
me even spring tension. 























save material—reduce assembly time 








When it’s a question of assembling components in operations. A large standard range is at your imme- 
any engineering field, Salter Retainers are the answer. diate disposal, and we should welcome the opportunity 
They replace nuts and bolts, screws, cotter pins, and to assist in developing special retainers to solve your 
eliminate expensive threading and machining problems. 





NEATER — MORE POSITIVE — PERMANENT RETAINING 


Send for the Salter Retainer 
catalogue — no designer is 
complete without it. eer 
[-TRUARC") 
oe eee . 


Circlips €> Fasteners Retainers =) Fixes 


Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 
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Sterling achievements 





span the history of an era 


















. and help to make that era memorable. 








aad 65 
ee rhe continuing success of Sterling Metals is due to their ability to supply 
ee , ; Sng 
Pod castings of the highest quality in the desired quantities at the right time. 
Pa loday as in the past, Sterling Metals offer the greatest technica! experience 
wv ‘ i 
augmented by quality control of production which is second to none. Roos 
Sterling Metals are the acknowledged experts in casting aluminium and magnesium alloys < 
F by sand, die and precision mould processes, and in making engine blocks 
j 
2 
r and cylinder heads in high duty iron, 
3 
; Sterling Metals are at your service 
2 
j ay pes al : 


% | he << 
= ae . ey iey ‘ 
Transmission casing in magnesium alloy 
for Massey -Harris-Ferguson Tractors 


used in Sir Edmund Hillary’s Antarctic Expedition, 
Paula STERLING METALS LTD By courtesy of Massey-Harris-Ferguson Ltd. 


Sean. Rat mans NUNEATON - Nuneaton 4221 
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atcvasteliliae] 
Handling 
Plants 





Conveying 
Installations 


Cranes 
Lifting Equipment 
Aerial Ropeways 


i) «J. POHLIG AKTIENGESELLSCHAFT - COLOGNE 
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- FILTERS DUST 


FANS 





‘AIR CONDITIONERS 





For their Ruston Mark TA gas / / 
turbines installed in the Middle / J y, a 
East, Iraq Petroleum Co., Ltd. 
specified Air Control-built 
AAF Multi-Duty air filters. 

P The AAF Multi-Duty is an 
original design of viscous 


‘i 
* 
~ DUST COLLECTORS 


ie ; 7) 

: impingement fiiter embodying rod 
1 a unique and extremely na 
efficient system of self-cleaning on 6 

mesh panels. There is no oil ag 

“carry-over” and the filter is ne 

virtually everlasting even under ey 4 

the severest conditions. « 


All over the world Multi-Duty 
installations are giving 
exemplary service. They are 
suitable for use in conjunction 
with engines, gas turbines and 
compressors—and for all 
heavy duty ventilation 
installations. There are sizes 
and duties to meet every need. 
May we send you full details? 








INSTALLATIONS LIMITED 





RUISLIP - MIDDLESEX - RUISLIP 4066 LoNDoN. BIRMINGHAM - MANCHESTER - NEWCASTLE - GLASGOW 


Air Control Installations are the sole manufacturing licensees in Great 
M Britain for products of the American Air Filter Co., Inc. 


- DUST COLLECTORS : AIR CONDITIONERS - 











- FILTERS 


ANS 
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‘Just the 
job’ 


We specialise in turning out 

the right part for the job, 

especially in the field of 

automatic and capstan bar 
work. 














Have you a particular prob- 

lem in the repetition field? 

Send us your drawings and 

enquiries and leave the rest 
to us! 


COWLISHAW, WALKER & CO. LIMITED 


Biddulph, Stoke-on-Trent. Telephone: Biddulph 3254. Telegrams: ‘* Cowlishaw,’’ Stoke-on-Trent 
Leaflets sent to you on request LONDON OFFICE: 17 Victoria Street, $.W.1 Telephone: ABBey 6693 



















COLLARS - WHEEL 
KEYS - BOLTS & NUTS 
STUDS - SCREWED ROD, 
TAPER AND COTTER 
PINS 


SPECIALISTS IN st é 
REPETITION WORK DaTAL tte 
OF EVERY KIND . slnapradnededieedaetieg 


Embody every improve- 
ment that Science and 
the practical experience 


H. FORDSMITH leoese: ee 
amma LIMITED . ings under all conditions can suggest. Nothing is left to chance 
HADFIELD ST. WORKS 


CORNBROOK . MANCHESTER, 16 
Telephone: Trafford Park 1615-6 


We make every part of the packing ourselves. We desigr our 
packings so that any intelligent engineer can fix or remove them 
© OVER 70 YEARS’ EXPERIENCE AT YOUR DISPOSAL. i 








on Telaghene : Pendiston 1484/5/6 
LANCASTER : TONGE WTO PEnv.eton-MANCHESTER- ENGLAND 1,),,,.,., Pistons Manchester 
TN EOE a 
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AGAIN... 








ON TIME 





Here is erection proceeding at an installation of three 360,000 Ib/hr steam 
generators with superheater outlet pressure of 940 Ib. per sq. inch and a 
final steam temperature of 920 F. 

The boilers were completed, tested, accepted and handed over for full 
duty well within the time specified. 

Whitecrook is becoming an important source also for industrial boilers 
from 14,000 Ib/hr to 150,000 Ib/hr capacity complete with all ancillary 
equipments. 


Full particulars of these steam generators are available in our new Brochure No. P53/27. 








JOHN BROWN LAND BOILERS LED 


London Office: 


WHITECROOK CLYDEBANK GLASGOW 


8, THE SANCTUARY, WESTMINSTER, LONDON, S.W.1 




















THE ENGINEER Sept. 12, 1958 



































Let FERRANTI take the stress on PEGASUS at the 
LONDON COMPUTER CENTRE 


The calculation of the forces, moments and displacements 
in structural frameworks is one of the many tasks 
performed in the Ferranti Computing Service. 


You have the problem 
We do the work 
You get the answers 


FERRANTI 


For further details of this stressing calculation or the = : j 
Ferranti Computing Service phone or write :- + 





FERRANTI LTD » WEST GORTON * MANCHESTER !2 - Tel: EASt 1301 


LONDON COMPUTER CENTRE + 21 PORTLAND PLACE, W.! +: Tel: LANgham 9211 





eo 


DC 66 
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Genetal Petpose rore-exorn CONTROL UNIT 


Ki 
~ ‘- 


_RADIOVISOR | 


TYPE ‘Q’ PHOTO-ELECTRIC RELAY 


There are many uses in industry for the Radiovisor Photo- 








electric relay type ‘Q’. In fact, wherever a light beam can 
be interrupted or varied in intensity, automatic control can 
be provided and any type of mechanism can be actuated. 
Operation is accurate and foolproof—it can be instantaneous 
or delayed for pre-set intervals. The resultant efficiency 
and economy brought about in industrial operations 


many impossible by any other means — is impressive. 


Some of the many uses for the RADIOVISOR TYPE ‘Q’ RELAY 


ON-OFF SWITCHING @« AUTOMATIC SPRAYING e AUTOMATIC COUNTING 
LENGTH CUTTING GAUGE e CONVEYOR CONTROL e PROCESS CONTROL 
HEIGHT GAUGE e LIMIT SWITCH e LOOP CONTROL 
WARNING DEVICE e PAPER BREAKAGE ALARM 


The equipment comprises a Control Unit of pressed 


mionic valve amplifier. Total consumption of the 
unit (excluding light source) does not exceed 10 
watts, and it is suitable for operation from 200/250 
AC supply. Write for full details. 


| 
steel, housing a photo-electric celi and single ther- | 





RADIOVISOR PARENT LTD., STANHOPE WORKS, HIGH PATH, 
LONDON, S.W. 19. Tel: CHErrywood 335! Grams: Radivisor London S.W.19. 


THE FIRST NAME IN PHOTO-ELECTRIC JCONTROLS 


DEGREASING 


Many years of practical experience have greatly extended the efficiency and 
scope of Mann Egerton degreasing plants. From the original foot-operated 
paraffin pressure cleansing tank they have been developed to cover the 
cleansing and degreasing of engineering parts of every type. The saving in 
time, money and labour is so great that no workshop can be without them. 





DEGREASING TANK. Designed for the econo- 
mical and thorough degreasing of engine parts this 
electrically driven Alkaline Degreasing Tank has two 
immersion tube heaters and air agitator controlled 
from Panel in outer cover. 


Type D. PARAFFIN PRESSURE CLEANSING 
TANK. A semi-rotary pump operated by a treadle, 
sprays paraffin on parts to be cleaned. Used paraffin 
returned to pump through patent filter. In two sizes. 


DEGREASING TANK 






Type C. SPECIAL LOW BUILT MODEL. Of low 
construction to facilitate cleaning of heavier units. Foot 
























operated as Type D with patent filter for economy in the —— 
ae r use of paraffin. In two sizes. [ \ 
Type 2E. ELECTRICALLY OPERATED MODEL. | \ 
Motor-driven rotary pump ensures at constant pressure a nid Di oe es 
large volume of paraffin. Patent filter for paraffin economy. A 
e Hand spray and revolving spray (extra). 
a - / —— ! 
\ ee 
é \ = _ 5 } 
; TYPEM | |' 
TYPE C 





Type M. LARGE CAPACITY MODEL. 
Designed for larger units, this model is electrically b ANN GERTON 
operated and embodies the economy features of &CO LTD 


the other models. Type L without hood : Type M 


with detachable hood to prevent splashing. 
CROMER ROAD WORKS, NORWICH. ’PHONE 47272 TELEX 1710 
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FOR WATER-COOLING TOWERS 
OF ANY SIZE OR TYPE 


ka 

> 

i 

~ We design fabricated Cooling 

rw Towers to specifications in a 

= diversity of materials —timber, 

a: : 

b= fibreglass, steel, reinforced con- 

a crete or brick. 

< We erect these types of water- 

ry cooling equipment in any part 

~ 

> of the world, and offer more 

oo) oof: 
than 40 years specialised 

aii — ‘ P : 

~ ae experience in service 

yn, : 
ad Ss to industry. 





RECOOLED WATER TEMPERATURE 
Write for illustrated brochure to Dept. TES 


FEM COOLING TOWERS (1925) ww 


LIONEL ROAD ~> KEW BRIDGE - BRENTFORD - MIDDLESEX 
TELEPHONE: CHISWICK 2953. TELEGRAMS: ALOOF WESPHONE LONDON. 


TULLON 
LO 


STRIP - TUBE - ROD - STAMPINGS 
EXTRUDED PROFILES 











TOUGH AND RESILIENT 


WEAR RESISTANT 





CORROSION RESISTANT 





MACHINEABLE 





JOHN TULLIS & SON LIMITED 


PLASTIC EXTRUDERS, St. Ann’s Works, GLASGOW, S.E. 


Telechone : Telegrams : 
BRIDGETON 1205-6-7-8 TULLIS, GLASGOW. 
BRANCHES 
LONDON: 4 St. CHAD’S PLACE. GRAY’S INN RD., 
W.C.i1. TEL: TERMINUS 969! 
BIRMINGHAM : EMPIRE HOUSE, 159 Gt. CHARLES St., 
TEL : CENTRAL 2703 
MANCHESTER: 9 BLACKFRIARS ROAD, SALFORD 3. 
TEL : BLACKFRIARS 2007 
BELFAST: 2 LINENHALL Sc. WEST. 


TEL ; BELFAST 25359 
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THE 


CALL 


ON THE EFFICIENT USE OF ALL FUELS, 


For address of nearest Area Engineer write to:— 


.) J ? 9 q 
* J * * J * 5 ead . . . , ’ . 
NW Pg F B Ss National Industrial Fuel Efficiency Service 





ENGINEER 


SIR HARRY PILKINGTON— 


Chairman 


of PILKINGTON 


BROTHERS LIMITED writes:— 


“In this glass manufacturing industry our fuel bill is 
well over £2,000,000 a year, so we always concen- 
trate on fuel efficiency. 


found all possible economies; calling in N-I-F-E-S 


on specific problems has paid us and we have now 


made a Regular Service Agreement with them.” 


HEAT 


zs 


- 


But our efforts have not 


IN N-I-F-E-S—INDUSTRY’S OWN NON-PROFIT-MAKING SERVICE FOR ADVICE 
AND POWER. 


Head Office: 71 GROSVENOR STREET LONDON WI .- Telephone: Hyde Park 9706 
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The Steel-Shaw 
Patent Flexible Coupling 





THE SECRET IS IN THE 
DESIGN tis the shape of the 
springs—separate individual keys 
which give the high degree of 
efficiency. 

Greater safety as stresses are 
equally divided. Perfect balance 
at all speeds. Rarely requires 
lubrication, as a lubricant is 
packed inside couplings. 

Smaller total diameter to trans- 
mit a given torque than other 
couplings of similar type. 
Machined all over. Capacity from 
-012§ to 24:80 B.H.P./R.P.M. 























Write now 

for illustrated 
‘ochure 

No. 1306/54 





Diameter from 44 to 38 ins. 









There’s a 













answer to YOUR problem 

STEELE & COWLISHAW LTD., 16, Cooper Street, Hanley, Stoke-on-Trent 
Telephone: Stoke-on-Trent 23333 (5 lines) Telex 36-530. 

London Office: Westwood House, Swallow Street, Piccadilly, London, W.I. 

Tel: REGent 830! 











10532/SCL 












































OVERHEAD +: TRAVELLERS + ELECTRIC GOLIATH 
: MARSHALL 3 
< & _ 
“| : FLEMING .: |: 
9 

~ . e z 
” 

Oo e 
U m 
Oo > 

DELLBURN WORKS MOTHERWELL:‘SCOTLAND 

| Telephone: Motherwel Telegrams : “Deliburn” Motherwe'! i Oo 
LOCO STEAM ELECTRIC GOLIATH TRAVELLER 




















FITTED WITH 


VEE - REG 


Regulating /Stop 


GLOBE VALVES 


“V’ PORTED STAINLESS 
STEEL CLACK & SEAT 


WRITE FOR CATALOGUE TO :— 
THE BRITISH STEAM SPECIALTIES LTD. 
FLEET STREET 
LEICESTER 
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Heatiae 
of Norwich 








™ 








A pair of self-contained 600 gallon 
galvanised steel rectangular night storage 
electric Water Heaters. 





Established in 1920 


HEATRAE LIMITED - NORWICH «: ENGLAND 


Telephone: NORWICH 25131 (Private Exchange) Telegrams: HEATRAE - NORWICH 


Manufacturers of Electric Water Heaters, Oil Heaters, Immersion Heaters, Urns, Towel Rails, Airing Cupboard Heaters, Electric Fires, Flameproof Heating Apparatus, Food Trolleys 
Warming Plates, Air Heaters, and Steam Heated Oil Heaters. 


ELECTROLYTIC CONDUCTIVITY 
CONTROL 

















AUTOMATIC CONTROL 


———— ne ! 





The Type RC4 conductivity controller continuously 
monitors the purity of processed waters, wash and 
rinse waters, steam condensate, effluent concen- 
tration, etc.,and operates electrical ancillaries such 
as magnetic valves, visual and audible signals, when 
the conductivity reaches a predetermined value. 


Electric contacts 
control relays of Pressure and 


which stop and start Temperature 
motors at pressures 

or temperatures 

A wide selection of indestructible measuring cells which can be 


for a variety of conditions are available for use individually 


with the control. Type RC 4 and accurately set. 
ivi ller. ‘ae 
conductivity controller Intrinsically 


safe and flame- 
proof schemes are 





Other equipment includes: 

PORTABLE CONDUCTIVITY MEASURING BRIDGES AND 
RECORDERS - LIQUID AND SOLIDS LEVEL CONTROLS 
PROCESS TIMERS - PHOTOELECTRIC CONTROLS available. 
REGISTRATION CONTROLS FOR PACKAGING - ELECTRONIC Please send for 
COUNTERS AND BATCHERS, ETC. Catalogue 
Series CCA (patented) Section | D. 
pipeline measuring cell. 


* 
Descriptive leaflets RC4 and CC upon request. Budenhb ere 


ELECTRONIC SWITCHGEAR 








(LONDON) LTD. BUDENBERG GAUGE CO. LTD. - BROADHEATH, Nr. MANCHESTER. 
WORKS ROAD: LETCHWORTH: HERTS Telephone: Letchworth 1853 London: Regency House, 1-4 Warwick St., W.1. Tel.: GERrard 4822-3 
London Office : 47 Victoria Street, Westminster, S.W.!. Telephone: ABBey 2771/5 Grams: Pyrometer, Piccy, London. Glasgow: 62 Robertson St., C.2. 





dmBU.40 
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the first Steamship 
When, in 1789, the world’s first practical 
steamship had her trials on the Forth 
and Clyde Canal, the results were most satisfactory. Built under 
the supervision of William Symington—*“ the father of marine 
engineering ’-—the vessel was powered by engines built by Carron 
Company, and these were an unqualified success. Then, as now, 


it paid men with ideas to get in touch with Carron Company. 


1958 


ARRON 





engineering for all indubtries! 


Although Carron Company to-day is a highly technical, 
efficient organisation, the old pride in craftsmanship, 
which has been the basis of its success, is more than 
ever in evidence. This is why the top men in all 
branches of industry—shipbuilding, marine and general 
engineering, catering, public works, heating and lighting 
and Government Departments—discuss their problems 
with Carron Company’s advisory service. They un- 
failingly gain benefit from this—and so will you ! 
CARRON COMPANY: CARRON- FALKIRK: STIRLINGSHIRE 


Showrooms and Sub-Offices: 15 Upper Thames Street, London, 
E.C.4. 22-26 Redcross Street, Liverpool, 1. 125 Buchanan Street, 
Glasgow, C.1. Sub-Office: 33 Bath Lane, Newcastle upon Tyne. 


ESB 
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Are these hands helping you? 





These hands are but a pair among many engaged in the continuous 
testing and experimental work carried out in P.J. laboratories, 
where skilled paint technicians tackle the complex problems 
which confront industrial paint users. Your area P.J. technical 
representative will bring you the services of this team of 
experts to advise and assist you with your finishing problems, 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 


BELFAST ¢« BIRMINGHAM «+ BOOTLE «+ BRIGHTON «+ BRISTOL © GLASGOW 
LEEDS + MANCHESTER NEWCASTLE-ON-TYNE SOUTHAMPTON 




















... then the 
name that 
SPRINGS 

to mind 





M.LYNCH 2 SON L™ 


MILL WHARF, CANAL ROAD, STROOD; KENT 


TEL. STROOD 75456 GRAMS LYNCH, STROOO 


SCRAP METAL MERCHANTS & SUPPLIERS + STOCKHOLDERS OF STRUCTURAL STEEL 
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positwe awwes for producti ty 


% CROFTS PATENT ‘RO’ TYPE DISC FRICTION CLUTCH 
a really fine general purpose industrial friction clutch 
Powers ranging from 4 to 320 hp at 100 rpm 
Publication 5740 






® Roller operated; no toggles or links 

© Compact with smooth lines; strongly built 
© Simple one point adjustment 

® Drives in either direction of rotation 





% CROFTS PATENT ‘RM’ TYPE MULTIPLE DISC 
FRICTION CLUTCH 
a high precision unit for machine tools 
Powers ranging from 4 to 15 hp at 100 rpm 
Publication 5613 
® Roller operated; no toggles or links 
@ Compact with smooth lines; strongly built 
@ Simple one point adjustment 
®@ Drives in either direction of rotation 








% CROFTS MAGNETIC CLUTCHES AND BRAKES 
fractional to 45 hp at 100 rpm 
send for leaflets 

® Fast, sure, shockless engagement 

®@ Swift drag-free release giving snap disengagement 

® Stationary field or slipring types for 

wet or dry-plate action 
® Push button or automatic torque control 





CROFTS AIRFLEX CLUTCHES AND BRAKES 
fractional to thousands of horse power 
Publication 573 
®@ Fingertip control, air actuated : ideal for 
remote control 
®@ Utterly reliable, no adjustment needed 
® Controlled acceleration : instant full power 
creeping or inching as desired 
®@ Special conversion sets for presses 





%* standard mechanisms available from stock 


Clutches, Conveyor drives, Couplings of all types, Double ; ' 


helical gear units, Fabricated steelwork, Geared motors, a 
Hydraulic couplings, Iron, steel and non-ferrous castings, POWER TRANSMISSION ENGINEERS 


Machine-cut gears of ail meee. nw — Patent 

Ti -Flushbushes. Pi: ks, Shaft-mount i a A ‘ " . 
Special machinery arives, Spiral bevel gear” units, ‘Turbine Head Office : Thornbury Bradford 3 Yorkshire 
pooming eaceletier oe "0" Telephone : 65251 (20 lines) Telegrams : “* Crofters, Bradford Telex” Telex 51186 
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MORE FUSION 

To-morrow, Saturday, September 13, the grandest 
(and, in some respects, perhaps the most grandiose) inter- 
national scientific conference ever held will end in Geneva. 
After a fortnight in the great Tower of Babel that is the 
Palais des Nations, representatives from nearly seventy 
countries will pack their bags, cramming in whatever 
part of the huge supply of papers they can find room for, 
and return to their homes perhaps a little wiser than when 
they set out. We say “ wiser” deliberately, and we are 
equally deliberate in saying “ perhaps.” Certainly many 
participants have become more knowledgeable as a result 
of this conference, but that was only to be expected. 
The knowledge gained, however, carries with it a lesson 
of wisdom that may be more important. It has been 
taught before, and not only at the first international 
conference on the peaceful uses of atomic energy. It is a 
lesson that has been preached anew, both implicitly and 
explicitly, by men of several nations, at the palace in 
Geneva. Professor Perrin, who presided over the con- 
ference, made it clear in his opening address (see last 
week’s issue of THE ENGINEER). Dr. Bhabha, who was the 
president of the first conference in 1955, re-emphasised 
it in his verdict on certain of the work reported at the 
present conference. Invited to give his opinion on whether 
anything really new had emerged from the papers read 
on the subject of thermonuclear fusion, Dr. Bhabha said 
that it was noticeable that the ideas from the various 
countries had been similar in kind, and that this similarity 
was an indication of what secrecy had cost the world. In 
his view, the abolition of secrecy was the most important 
aspect of the conference as far as fusion was concerned. 

Dr. Bhabha was, we are bound to fear, a little sanguine. 
It is true that the United Kingdom and the United 
States joined together in announcing, just before the 
conference began, that they had “ declassified” their 
research programmes in the field of controlled thermo- 
nuclear reactions. It is true that, with rather a dramatic 
flourish, Professor Emelyanov presented to the secretary 
general of the conference four volumes containing more 
than a hundred hitherto unpublished Russian papers on 
work up to 1958. We must also concede Dr. Bhabha’s 
point that the first big breach in the national barriers of 
secrecy surrounding fusion research was made by 
Academician I. V. Kurchatov in 1956, when he reported 
Soviet progress to his hosts at Harwell. Nevertheless, 
though he was pressed hard by journalists after making the 
presentation on behalf of the Russian delegation, Professor 
Emelyanov would not say that the U.S.S.R. would follow 
the U.K. and the U.S. in entirely freeing future work on 
controlled thermonuclear reactions. We must hope, how- 
ever, that the Russians will eventually respond to this 
eminently sensible move in an equally sensible way. 
Certainly we know that some of the Soviet representatives 
at the conference favoured international collaboration 


in this field. Thus the eminent Russian physicist, 
Academician J. E. Tamm, also pointed to the close parallel 
between the reports and ideas from the two camps, and 
thought that co-operation between the three leading 
countries in this field was quite feasible. He suggested 
that there should be more international scientific confer- 
ences, but that they should be more narrowly based. He 
gave as a model the well-known “ Rochester ” conferences 
on high-energy physics. These now follow a three-year 
cycle, taking place in successive years in New York, 
Geneva and Moscow. Plasma physics was another field 
in which international exchanges could well be made on 
these lines. He saw no need to distinguish between 
“ collaboration” and “ frequent exchanges of informa- 
tion”; in other words, there was no need actually to 
fuse the national research programmes into an inter- 
national whole. This, of course, is typical of the Russian 
attitude. While the Soviets might well have joined in the 
European research undertaking of CERN, they chose 
instead to establish their own great nuclear centre at 
Dubna. Relations between CERN and Dubna are 
reported to be excellent, and we have already referred to 
their joint participation in the Rochester conferences. 
But perhaps an even closer liaison would be a good thing. 


BRITAIN’S AIRCRAFT AND ROCKETS 


Little room remains for doubt as to success of the annual 
S.B.A.C. Exhibitions in their principal function, that of 
supporting the business, particularly overseas, of the air- 
craft industry. But the fact that there is no international 
aviation show in this country seems regrettable when we 
notice how seriously the achievements of the industry 
have been distorted in public discussion in the last week 
or two. The most obvious instance concerns the firing of 
the “ Black Knight ” rocket, which, though very success- 
ful, does not imply the existence of either satellite-launch- 
ing or strategic bombardment capability. It is the sugges- 
tion that the attainment of an orbit for a satellite is now 
within our grasp that clashes most obviously with all the 
lessons the free world has learnt in the last year or two. 
In fact our status is now shown to be equal that of the 
United States at the time when the “ Redstone” rocket 
proved successful some five years ago. Nothing could be 
more obvious than that the setting up of a satellite was not 
possible at that time. Those of our readers who studied 
in our last issue the paper by Dr. Wernher von Braun 
will be well aware how much remained to be done when 
the three later stages of “ Explorer ”’ had reached altitude, 
while a very striking contrast between that experiment and 
the one in Australia last Sunday is that the first used 
propellants of an extra potency and the other a combina- 
tion admittedly not used in other military vehicles and 
probably of low performance to reduce development costs. 
The successful firing of the “ Black Knight ” indicates no 
more than that British “ rocketeers ” have taken a sub- 
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stantial step forward in rocket research ; and the recovery 
of its nose cone suggests that the problems of protecting 
the explosive payload of such a rocket are on the way 
towards solution. But there is a long way to go before a 
British satellite could be put in an orbit. 

But casual exaggerations about the magnitude of a 
country’s achievements are perhaps of little account. Far 
more to be feared is the refusal to face the unpleasant facts 
now presented to the nation as the fruits over several years 
of the procurement policy of the Ministry of Supply. This 
policy has been not merely to deprive the country of 
certain kinds of aircraft, but also it has approached 
perilously close to a policy of depriving the country of 
the ability to develop such aircraft. To the chief executive 
of the S.B.A.C. there is now attributed the realisation 
that in at least one respect the Ministry with which the 
Society’s members have, apparently, been content to deal 
is defective. But it is apparently not appreciated that 
when one single organisation is made responsible for 
virtually all aircraft procurement any major mistake on 
its part must be expected to be disastrous. It is not 
regrettable but exceedingly gratifying that it may be 
possible to make at least a partial and immediate rectifica- 
tion of the damage done by the Ministry’s delays and 
errors at no heavier cost than the purchase price in dollars 
of transports developed by our now totally indispensable 
ally. Meanwhile the Ministry may perhaps make up 
its mind and so give the industry some chance to develop 
suitable aircraft for future service. 


BRITISH ASSOCIATION AT GLASGOW 


There is a very special flavour about a meeting of the 
British Association for the Advancement of Science. 
There are plenty of bodies which hold similar meetings ; 
and their programmes are similar, too. There will be 
sessions for the discussion of papers, evening social 
gatherings of one kind and another and excursions to 
places of interest. The members of the British Association 
take part in similar affairs. But the remarkable thing 
about B.A. meetings is the very wide range of the interests 
covered. It is, of course, true that all the subjects covered 
are supposed to be scientific. But an engineer, specially 
interested in Section G, can perhaps be excused for 
wondering whether in fact economics and psychology 
(Sections F and J, respectively) are fully scientific and 
frankly incredulous whether the term science can really 
be applied to much that is discussed in Section L, Educa- 
tion. For educating the young, even in a science subject, 
is much more an art than a science! Furthermore, it is 
noticeable that amongst the social functions something 
artistic almost invariably figures. This year, for example, 
when the Association held its meeting at Glasgow which 
concluded on Wednesday of last week, there was a concert 
by the B.B.C. Scottish Orchestra on the previous Sunday 
night and the Reception to which the Corporation invited 
the members was held in the Art Gallery and Museum. 

One has, of course, to get used to attending B.A. 
meetings really to appreciate them. A mistake very 
commonly made is to suppose that one should attend in 
particular the sessions of one’s own Section and go out 
only on that Section’s excursions. It was because that 
mistake was too freely made in the past that until a year 
or two ago the Association’s meetings seemed to be 
developing along unsatisfactory lines. The various 
sections, and in particular Section G (Engineering), 
appeared to be attempting to compete directly with the 
learned societies in trying to attract highly specialised 
papers for presentation. That policy did not work at all 
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well. For the quality of the discussion never approached 
that commonly reached at the meeting of a learned society, 
so that it was far from easy to attract people of high quality 
to present papers; and, in addition, one of the basic 
ideas for which the Association had been formed, the 
purpose of “ putting science across”’ to the public at 
large, was being lost. But within the last couple of years 
the Association has been deliberately recreating its ideas. 
Each Section, in consequence, can now express, to those 
who are going to present lectures or papers before it, a 
much clearer idea of the audience they will have to face. 
If possible, the lecture or paper should be comprehensible 
by any intelligent layman ; but if the subject is so abstruse 
that such an objective cannot be attained, then the 
presentation should at least be so free of jargon that 
anyone trained in the scientific method should be able to 
follow it. The consequence of the adoption of such ideas 
is that members of the Association are beginning, even 
more than they did in the past, to desert their own Sec- 
tional meetings in favour of the meetings of other Sections 
and even to desert their own Sectional excursions in 
favour of those arranged by other Sections. This, it seems 
to us, is all very much to the good. It is especially to the 
good for engineers. For it is a mistake to suppose that 
the only scientific branches of interest to engineers are 
Mathematics and Physics (Section A) and Chemistry 
(Section B). Every year it is worth an engineer’s while 
to look with care at the programmes of every other 
Section, even such unlikely ones as Section D, Zoology, 
and Section K, Botany. For though there may be nothing 
of direct interest to be found, it is often true that the 
papers make reference to instruments or machines which 
engineers have had a hand in manufacturing. 

It is interesting in looking through a list of the Sections 
of the Association to notice that Section G is in one sense 
the “‘ odd one out.” Engineering is the sole technology 
represented. Of course, within the context of the Associa- 
tion, it is the scientific rather than the practical side of 
engineering which is represented. That, no doubt, is 
why the vice-presidents of Section G almost all appear to 
be professors. But engineers who present papers before 
the Association often find it hard to phrase them in such a 
way that scientists, even if not laymen, can understand 
them. For whereas it is usually not difficult to give a clear 
picture to a layman of a physical fact, or theory, it is 
not easy to show why in applying that fact or theory an 
engineer goes about it in a particular way. For example, 
when one turns away from a scientific discussion as to why 
certain materials are physically preferable to others as 
canning materials for the uranium rods in a nuclear 
reactor, to the actual fabrication of the cans and the 
machinery for inserting and removing them from the 
reactor, one tends to get lost in technological detail. For 
the scientific side of engineering is very largely a matter 
of patiently acquiring and applying detailed knowledge, 
knowledge much more detailed than that provided by 
pure scientists. Nevertheless, a number of engineers who 
presented papers to Section G performed creditably in 
this respect. Furthermore, we were particularly glad to 
note how many of the Section G proceedings were 
conducted in Joint Session with another Section. It is 
particularly in the opportunity it provides for cross- 
fertilisation of ideas from one field to another that a 
meeting of the Association is valuable; moreover, 
because engineers not only apply science but also make 
machines and instruments for other scientists to use, they 
come into contact with scientists in almost every field. 
Section G, in fact, is for that reason particularly well- 
placed to hold joint sessions with other Sections. 
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REGROUPING OF WATER SUPPLY 


At the end of June, 1958, there were no less than 993 
separate water supply undertakings in England and Wales. 
It is an astonishing number. All those bodies have 
recently been in receipt of a circular from the Minister of 
Housing and Local Government. It relates to the 
Ministry’s desire to see amalgamations of one kind or 
another which would reduce the number. How small 
some of these undertakings are can be guessed from the 
fact that the approval of the Minister for a grouping of 
undertakings is only likely to be given if the “ minimum 
requirement ”’ is met that the resultant undertaking would 
need to employ at least one full-time water engineer. 
The Ministry set about encouraging amalgamations nearly 
two years ago. Since then the number of undertakings 
has been reduced by thirty-three and two compulsory 
orders and thirteen agreed orders at present awaiting the 
Minister’s confirmation may reduce it by a further thirty- 
six. Three compulsory orders pending affect another 
twenty-two undertakings. The rate at which amalgama- 
tion is proceeding cannot be claimed to be high ; nor can 
the size of the resultant undertakings be necessarily 
regarded as wholly satisfactory. 

There is still a growing demand for water for domestic, 
industrial and agricultural consumers ; but sources of 
supply are limited and not all centres of population are 
so sited as to be able easily to draw on local sources. 
Small water supply undertakings have neither the financial 
strength to construct works which will conserve water nor 
much ability to fight should pollution be threatened. They 
tend to compete with each other to make inefficient use 
of the more easily tapped sources rather than to combine 
in discovering how to make the most economical use of 
the whole resources of a watershed. There should be an 
abundance of water in this country to meet all needs 
provided it is satisfactorily collected, stored, distributed 
and preserved from pollution. But for our part, as 
engineers, we cannot see how systems of water supply can 
be effectively economic, and the water be properly shared 
unless the planning of new works and the operation of 
existing ones is based upon the proposition that the best 
use should be made of the waters from whole watersheds. 
We do not think, therefore, that water supply arrange- 
ments in this country will be fully satisfactory unless there 
is a very substantial reduction in the number of undertak- 
ings ; and we suggest, also, in view of the fact that some 
urban areas will inevitably have to draw supplies from 
distant regions that there should be an element of central 
control. In these circumstances, we find it rather disturb- 
ing that the Minister ‘* is not on the whole dissatisfied with 
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the progress so far.’ If water supply is to be placed on a 
more satisfactory basis within a reasonable time, progress 
will need to be much more rapid than it has proved to be 
over the last two years. 


THE NINETIETH T.U.C. 


The Trades Union Congress, which assembles annually 
during the first week of September, has often been des- 
cribed as the parliament of organised labour. Its debates, 
inconclusive though they may sometimes seem, express 
the views of trade unionists upon various matters of 
national and international significance. The resolutions 
of the Congress have come to be looked upon as, at least, 
some kind of a guide to trade union policy. But the 
T.U.C. is not an autonomous body. It is an affiliation 
of many unions and groups of unions, the membership 
of which now totals more than 8,000,000. This year’s 
Congress, the ninetieth, was held at Bournemouth last 
week. Those who participated in it no doubt went away 
convinced that their deliberations had been of the utmost 
importance to the future of British industry and trade. 
On the other hand, many who have studied the daily 


reports of the proceedings may well be left wondering if 


the trade unions, as represented by the Congress, are as 
fully realistic as they might be in their approach to the 
economic and industrial problems of the day. During the 
debate on economic affairs, for example, there was no 
indication that the unions are willing to consider a change 
of attitude towards wage claims. Opposition to any 
suggestion of restraint was again affirmed as stoutly as it 
has been for some years past. Certainly, some fears were 
expressed by delegates that in the coming months unem- 
ployment may increase but, should those fears unhappily 
be fulfilled, the unions declare that they would be entirely 
blameless. It is, of course, quite proper for the unions 
to defend the principle of free collective bargaining, a 
principle of which this country is proud, but they should 
not be blind to the fact that employers in industry are just 
as anxious to retain that principle. As a spokesman for 
the Institute of Directors put it a few days ago, the trade 
unions are not the only bodies who are interested in the 
welfare of the workers, for employers, who depend 
entirely on the efficiency of their workpeople, have 
exactly the same interest at heart. Plainly, at present, 
industry is losing some of its momentum and, in addition, 
the country’s export business is not as good as it ought to 
be. A continuation of the wages scramble of recent 
years can only aggravate that unhappy situation. It is a 
pity that those who took part in the ninetieth annual 
session of the T.U.C. evidently thought otherwise. 





** Mipp.Le-CLass EDUCATION.” 

“ The education of a man, or of a boy who has to be 
made a man, is designed to be either useful or ornamental, or both. 
With mere ornamental education we have nothing whatever to do ; 
it is easy to discover, and as easy to impart ; almost every pedant can 
teach much of it. It is with useful education that we have daily 
tO'OD...« vs 

“Now useful education changes with the times. Plainly, the 
primary education for the multitudes of the middle classes in these 
days is a scientific one. Mechanics, hydraulics, electricity, chemistry, 
and astronomy, with the sciences upon which these to a certain extent 
rest, and others which grow out of these—such are the things which 
should be brought to the knowledge of the youth of the nineteenth 
century, if we would have them walk worthily in the path before them. 
A hundred years ago the study of science opened no prospects to the 
many. To an occasional devotee it indeed afforded bright and 
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substantial visions of wealth and fame ; but the majority of men 
would then have done no worse, so far as their temporal prospects 
were concerned, in studying deportment under one of the Turveydrop 
family, than in pursuing much of the science of that day. But science 
has lately kindled new lights, and stood forth glittering wiih new 
attractions, and now has many an honour, and many a fortune too, 
to bestow upon her followers. Nor is the effect of a scientific educa- 
tion upon the mind either pernicious or trifling. On the contrary, it 
cultivates a true and abiding greatness. It teaches the man, as 
Professor Faraday recently remarked, ‘to deduce principles carefully, 
to hold them firmly, or to suspend the Judgment ; to discover and 
obey LAW, and by it to be bold in applying to the greatest what we 
know of the smallest.’ We have, we are aware, stated our argument 
very scantily ; but we can just now afford it no more space. It 
affects a subject which readers can reflect upon for themselves, and 
our main object is to induce them to do so.” 
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(Left) The ‘ Victor’ is seen here with a refuelling probe and a light to illuminate it. Notice the vortex generators before and in the cooling air intake. 
(Right) The ailerons of the Mk. .* Vulcan ude replaced by elevons on the Mk. II. Large fairings with inlets and outlets for cooling air have appeared to 
house the operating mechanism, but the provision of mass balances leads to speculation as to whether control is irreversible in all modes 





(Left) The trailing edge of the aileron of the ‘* Lightning ’’ thickens progressively inboard: the fin is now larger. The two wires projecting from the fuselage 
probably operate refuelling valves connected to the vertical tank. (Right) The ‘Sea Vixen ’’ can carry unguided rockets, both in retractable launchers below the 
nose and in under-wing pods : pods are seen here with and without the frangible nose cone 





(Left) On the “ Gannet” A.E.W. Mk. Ill, the tail pipes emerge well forward on the fuselage. The central radome can be seen: the access ladder collapses 
in the manner of a parallel ruler as it folds forwards. (Right) The burying of the engines in the wing root of the ‘“‘ Comet ’’ causes the cascades of the thrust 
reversers to lie in deep recesses 
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S.B.A.C. Display 


No. Il—( Continued from page 366, September 5) 


The 1958 Flying Display and Exhibition of the Society of 
British Aircraft Constructors took place last week at Farn- 
the Royal Navy and Royal Air Force took part 
* Valiant ” 
We give below some impres- 


horough ; 


in the programme ; here are seen 


demonstrating flight refuelling. 


sions of the aircraft and missile engineering seen on static 


exhibition. 


MISSILES 

NUMBER of missiles were displayed in 

more or less realistic conditions out of 
doors. These included the Pye weapon for use 
against tanks or strong points, seen in our 
illustration. This is one of the numerous 
family of wire-trailing vehicles, two large 
spools of wire being carried in the glass- -fibre 
nacelles at the tips of the horizontal wings. 
The wings are composed of honeycomb with 
light alloy sheet folded round and bonded 
to the cores ; the vertical wings carry flares 
for ease of tracking. The centre and near 
sections of the body are occupied by a two- 
chamber solid-propellant motor made by 
Bristol Aircraft, Ltd., each chamber having a 
nozzle plate attached by a fine screw thread. 
The front chamber has eight nozzles 
evenly disposed around, and exhausting 
through recesses in, the fairing surrounding 
the aft motor; the problems of centre of 
gravity travel suggest that the front one will 
be the boost chamber. The fact that both 
pairs of wings are the same size suggests 
that the vehicle will not “ twist and steer” 
—although there is apparently no means 
of generating rolling moments—and will not 
need a gyroscope to determine which _wing 
can, at any instant, respond to “up 
or “ left’? commands. The operator has 
a small joystick operated with his thumb, 
and follows the missile through binoculars 
with a rapid focusing device ; the viewer 
shown acts as a periscope. A rather bulky 
control box transforms the operator’s com- 
mands to a form in which the missile can 
use them. A simulator and trainer has, it 





(Left) The Pye missile for use against tanks and strong points 
behind the (Right) The coils of wire that 


wing roots. 
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aircraft 


was stated, been used in the development of 
the weapon, and it is claimed that on it an 
operator can very cheaply acquire adequate 
skill in guiding the weapon. 

Also seen in public for the first time was 
the Avro powered guided bomb. A study 
of photographs has now shown that our 
account in No. I was inaccurate in one 
respect, the actual missile flown having 
anhedral on the wings; this means that 
four different configurations are to be seen 
on the full-scale and model exhibits made 
up as follows: two with straight delta 
main and fore planes, one of which has a 
double-wedge fore-plane section ; the actual 
vehicle, with anhedral on the outer wing 
panels ; and another model with anhedral 
and the tips of the fore-plane cut away at an 
angle corresponding to about Mach 1-5. 
Viewed in the light of the invariable trend 
for any particular pattern of power plant to 
move into higher performance brackets, so 
that missiles cruising at Mach 1-8 are now 
being equipped with turbo-jets, this is a 
surprising vehicle to be introduced in the late 
1950s. Since the propellants are the low- 
specific-impulse combination of kerosene and 
hydrogen peroxide, the endurance in powered 
flight must be relatively short, and even with 
the advantage of launching at a height of 
10 miles, the missile would appear to have 
no pretensions to long range. 

Some light was also shed on the perfor- 
mance of the de Havilland * Firestreak ” 
air-to-air missile. It was clear that, denied 
direct measurement of range and, naturally, 
any control of thrust, this vehicle would 
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have only an exceedingly limited ability to 
execute interceptions, and that this limitation 
would be accentuated by the impossibility of 
providing a fusing system capable of selecting 
the optimum point of detonation on a 
‘““miss”’ trajectory. The severity of these 
restrictions is made clear by an exhibit of an 
English Electric ** Lightning” showing that 
the missile—whether both are discharged is 
not stated—is confined to pursuit attacks, 
and does not accept a target until it is vir- 
tually straight ahead and, apparently, at the 
same altitude. It is claimed for the active 
homing element of this weapon system that 
it is capable of controlling a collision-course 
interception, although centre-body radomes 
have been found inadequate in this respect 
overseas. 

The Armstrong-Whitworth ‘** Seaslug ” 
ship-to-air weapon was shown in its developed 
form (illustrated) as a propulsion test round : 
it will be recalled that it is now, in common 
with the remainder of British anti-aircraft 
rockets, driven by a solid-propellant motor. 
It has been disclosed that in a recent firing 
from H.M.S. “ Girdle Ness ”’ of a salvo of two 
missiles, the first struck the “* Firefly ” target 
and the second the largest piece of wreckage : 
it was not made clear to what extent the 
system was subjected to casual or deliberate 
foreign radar transmissions, target evasion, 
or saturation of the defence with many 
targets. 

There was shown on Sunday, the day on 
which the first flight was made, a model of 
the “‘ Black Knight.” This was described 
as an R.A.E. test vehicle, built by Saunders- 
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propellant boost and sustainer motors, the former discharging through eight small nozzles 
paid out from the wing-tip pods are seen beyond the sustainer combustion chamber 
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(Left) A ** Conway ’’ developed for use in one pod of the Boeing 707-420 ; the top lobe of the silencer is shaped to fair into the pylon. Notice the covers for 
the cascades, which move in unison with the internal doors, being driven by the twin rams above the tail pipe (Right) The tip jets of the ‘*‘ Rotodyne ’’ now have 
noise attenuators like the one seen in the static exhibition : about 4 dB reduction is expected 





(Left) The flame-holder of the ‘‘ Sapphire ’’ A.S.SA7 is mounted close to the turbine, just downstream of the ring of six nozzles. It comprises a single heavily 

convoluted gutter with, as can be seen, a swirler at its centre. The tail pipe attaches directly to the turbine ; the gap seen above is a transparent section for 

display purposes (Right) The variable nozzle for the *‘ Javelin ’’ takes the form of a sharp-edged restriction, the segments of which are moved in and out by 
bell-cranks linked to the ring seen through the apertures in the outer shroud 





(Left) The solar afterburner of the 17,000 lb thrust Bristol ‘‘ Olympus ’’ 201 gives fully variable reheat upto a maximum of 24,000 Ib thrust. The vanes are 

forced outward by gas pressure until ‘the large rollers behind them contact the tracks in the big movable outer shroud, the position of which is fed back to the 

contrel system by a Pacific potentiometer mounted just outside the afterburner (Right) The variable nozzle of the ‘‘ Iroquois ’’ is of a quite unusual complexity. 

It has sixty sets of inner and outer segments, positioned by a similar number of machined curved tracks, which, under gas pressure, bear against the rollers on 
the built-up ring, which is moved backward and forward by rams. Beyond the air-cooled radiation shield on the display engine is a blank 
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(Left) A solid-propellant ‘‘ Seaslug ’’ propulsion test on trial launcher ; notice the shoes on the boos i i 
( ) 7 ; t motors to fit F Surround 
ing it are examples of ship-borne test gear. (Right) The launcher of the ‘‘ Black Knight ” carries the vehicle by ite ule meee: ge supports are 


Roe and using Armstrong Siddeley engines. 
Our illustration shows that it is of the simple, 
cylindrical shape common to all but the most 
advanced missiles : while it is probable that 
the re-entry body separates, there is no 
evidence to support this. The propulsion 
and control arrangements can only be 
inferred, but the suggestion has been made 
that the oxidant is high-test peroxide. It is 
an entirely new departure for Armstrong 
Siddeley to build engines for this low- 
performance propellant, and it must be 
assumed that the problems of delivering 
large quantities of liquid oxygen to Woomera 
for use in the fully-developed North American 
engines enforced the development of what is 
probably the largest h.t.p. motor ever built. 

The propulsion bay houses four separate 
rocket motors, a logical choice if only a 
small number of vehicles are to be built (one 
or two dozen have been discussed) since 
development costs are greatly reduced and, 
probably, the motors need to pivot in only 
one and not two planes. The four main 
service pipes running down the outside 
probably supply the pivoting rams with the 
gas used to pressurise the tanks. It appears 
that there are subsidiary motors to effect 
small changes in velocity after the main 
engines cease to burn, and these would 
presumably be the Armstrong Siddeley 
P.R.23. Further pipes from the extreme 
front of the cylindrical section may supply 
these vernier motors. The four fins, of flat 
chamfered section, are fixed. The front of 
the body has various detachable panels, so 
that access to the equipment may be possible 
without lifting off the nose section. There 
are a number of aerials on the fore part of 
the vehicle, and since the firing was a trial of 
radar communication it may be that a 
system of command guidance is under 
development. The launcher is not without 
interest : it appears that, logically enough, 
the weight of the complete vehicle is sup- 
ported on the engine mounting rather than 
any part of the airframe. The vehicle is 
steadied by four swinging arms giving a zero- 
length action and counterbalanced to swing 
away from the body. 

The Fairey ‘‘ Fireflash ” was exhibited but 
not flown: the interesting feature of the 
display was that three versions of the 
“dart ’’ were shown, described as “ fully 
operational,” “‘ all-weather,” and “ high alti- 
tude.” The last, reasonably enough, had 
wings of increased area: the term “all- 


counterbalanced to swing clear 


weather” suggests that aircraft are being 
developed in which the beam ridden by the 
missile is locked on to the target instead of 
being aimed at it by the pilot, but it was not 
possible to see any different receiving aerials 
on the example displayed. 7 


ENGINES 


A number of new or modified engines 
appeared, and more details than before were 








The ‘‘ Black Knight’’ test vehicle has a typical 

cylindrical body and small stabilising aerofoils ; the 

fin-tip nacelles contain flares and telemetry equip- 
ment. The actual vehicle is 35ft long 


revealed of some previously known. In 
particular, nozzles more advanced than those 
hitherto seen in public were displayed, and 
some of them are illustrated on page 402. 
Certain of the power plants were illustrated 
last week ; others not previously seen, at 
least in their present form, are mentioned 
here. 

The Armstrong Siddeley P.181 and P.182 
were the subject of an article on page 291, 
February 21, 1958, in which it was explained 
that these engines had a very compact 
annular reverse-flow combustion chamber. 
Our illustration shows this feature on the 
P.181 ; the ring main connecting the burners 
can clearly be seen. The P.182 now has its 
airscrew at the intake end, a variation made 
possible by the use of axial stages for the 
initial compression, and presents a rather 
unusual appearance, the spinner and the 
combustion chamber seeming to be the 
largest parts of the power unit. 

A derivative of the “RB.108” jet-lift 
engine was shown by Rolls-Royce, Ltd. 
under the denomination “RB.145.”” As can be 
seen in our illustration, it has two main 
support points as if, like the vertical engine, 
it was intended to pivot. One of the two 
large igniter power packs can be seen ; they 
supply igniters not diametrically opposite but 
close together in the combustion. A hint of 
the low compression ratio is given by the 
fact that the air bleed back to the intake for 
de-icing passes through what appears to be 
a plastic pipe. The auxiliaries, it will be seen, 
are driven off the front of the compressor. 

This latter detail is also a feature of the 
** 4.129,” illustrated, derived, as was men- 
tioned on page 434, March 21, 1958, from 
the existing Blackburn-Turbomeca range by 
the incorporation of a transonic two-stage 
low-pressure compressor. Exhibited was the 
“Turmo” derivative, expected to yield 
840 h.p. initially and 950 h.p. when developed ; 
also available, it was claimed, are variants of 
the “ Palas ”’ jet, the “* Artouste,”” on which 
the intake centre-body would house reduction 
gearing, and the “* Palouste ’” compressor. 

In the display of electronic instrumentation 
and equipment, two main trends were to be 
detected. One showed the effort that is 
being made by the electronics industry to 
simplify the task of controlling the congested 
airways ; the second showed the progress 
that has been made in reducing the size and 
weight of airborne equipment while increas- 
ing its resistance to mechanical damage. 
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Four-position display console (SD1000), a fixed coil display for radar systems 


AiR TRAFFIC CONTROL 

With the rising speeds of jet aircraft and 
the growing volume of traffic in the larger 
airports, the responsibilities of Air Traffic 
Control for maintaining flight regularity 
with safety are becoming increasingly onerous. 
Indeed, the controller can only discharge his 
tasks with the assistance of mechanical and 
electronic aids of increasing complexity. 
One may envisage ultimately a fully-auto- 
matic computing system to replace the present 
procedural system of control. Some of the 
stages on the way to this goal have already 
been reached. For example, improved 
methods have been developed of presenting 
information by radar and of sifting and 
handling these data to lighten the controller’s 
duties or, more correctly, to enable him to 
cope with an increasing volume of traffic. 

Some of these developments were exceed- 
ingly well exemplified by Marconi’s Wireless 
Telegraph Company, Ltd., who gave a 
comprehensive demonstration, using live 
radar signals, of some of the systems which 
are now available to assist the air traffic 
controller. Among these new aids are the 
provision of an easily interpreted synthetic 
radar display ; an automatic tracking 
system ; a future-position indicator ; the 
superimposition of direction-finding on a 
radar display; and the use of closed-circuit 
television for presenting flight progress infor- 
mation simultaneously to several users. 
Besides these aids (any of which can be 
added to existing air traffic control centres), 
there was an impressive demonstration of a 
comprehensive system known as Civil Avia- 
tion Data Handling (CADH) which is 
being developed by the Marconi organisation. 
This system is based upon a memory track 
store which accepts information from radar, 
from aircraft in flight, and from adjoining 
control areas. The stored data from these 
sources is processed and presented to the 
controller upon demand, giving him a full 
picture of the air traffic situation in a readily 
assimilable form. 

An outline of some of the equipments 
demonstrated follows here. 

The airways control console is one of a 
series of fixed-coil displays, of which the 


“*$D1000,” illustrated here, is typical. This 
instrument provides a horizontal display 
with a 15in tube, and can accommodate four 
seated operators, each of whom can be 
equipped with individual strobe facilities. Its 
function is to show the controller only the 
aircraft under his control, eliminating other 
aircraft, clutter and permanent echoes. It 
does this by the use of a simple form of 
synthetic display. Instead of giving a first- 
hand P.P.I. (plan position indication) pre- 
sentation, the display consists of symbols 
representing only the aircraft under control ; 
the plan positions of these symbols are 
identical with those of the controlled aircraft 
on a normal P.P.I. and accurately keep to the 
same tracks. 

In addition to the aircraft symbols, other 
inter-trace markers which are required can be 
displayed, together with ancillary information, 
such as the positions of ground beacons, 
and reporting points, which are added by 
the use of a video map. In this way the 
system provides tracking without distraction 
and, because of the nature of the data dis- 
played, the picture can be very considerably 
brighter than the normal and so may be 
used in a greater ambient light. It therefore 
becomes feasible to use the synthetic display 
in the same desk as the flight progress board. 
A television camera (** BD871”’) is incor- 
porated to give a picture of the controller’s 
flight progress board. This picture is repro- 
duced on monitor screens at the tracker’s and 
approach controller’s positions. 

Another facility provided on the airways 
control console is the future position indica- 
tor, by means of an electronic (inter-trace) 
marker the controller is able to estimate the 
time of arrival of an aircraft at a given point. 
Alternatively, by setting a given time on a 
dial, the device indicates the position of the 
aircraft at that time, assuming that the 
aircraft keeps its present ground speed and 
track. In the demonstration the future 
position indicator (F.P.1.) was shown working 
on the synthetic P.P.1. 

Further inter-trace markers were also pro- 
vided on the P.P.I. displays to demonstrate a 
way of handing over aircraft from an air- 
ways controller to an approach controller. 
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The tracker’s console, as demonstrated, 
contains a Marconi fixed-coil display unit 
*““$D1010” and a television monitor. The 
radar display gives a normal M.T.I. (moving 
target indication) picture of approximately 
100 miles radius, together with a video map. 
Inter-trace markers are also displayed ; these 
are identical with those seen on the synthetic 
display in the airways approach console. 

The tracking operator has to ensure that 
the marker symbols are initially placed on 
the correct aircraft (this is carried out by a 
joystick control) and that automatic tracking 
is maintained thereafter. The television 
monitor gives the tracking operator a picture 
of the controller’s flight progress board and 
enables identity to be initially established. 

Once a selected symbol is superimposed on 
an aircraft response on the P.P.I. display, a 
* Track-While-Scan”” automatic tracking 
system takes over and maintains the symbol 
correctly positioned over the response, regard- 
less of changes in speed or direction of the 
aircraft. A special protection circuit ensures 
that the system does not inadvertently 
““lock-on ”’ to another aircraft which passes 
close to the wanted one. Indicator lamps show 
whether an aircraft track is ** held ” or “* lost” 
and the tracking operator has instant access 
to any of the symbols under his control. 
Should the aircraft response fade from the 
display the system reverts to “‘ Rate Aiding ” 
—that is, the symbol continues to move in 
the same direction and at the same speed as 
given by the last responses. Any correction 
necessary is automatically applied when the 
response reappears. 

For the demonstration the display was 
limited to four “* Track-While-Scan ”’ symbols. 
Only one joystick control and five push 
buttons are used. The system can, of course, 
be easily enlarged to handle a much greater 
number of tracks. 

The approach console contains a Marconi 
display unit “*SD1010,” together with a 
television monitor. The radar picture dis- 
plays M.T.I. signals and is set up on a short 
range to enable an approach control opera- 
tion to be carried out. The controller has a 
joystick-controlled interconsole marker with 
which he accepts aircraft handed to him by 
the airways controller ; alternatively the con- 
sole can be used for an outbound radar 
function, in which case the controller would 
hand aircraft over to the airways controller. 
The television monitor shows the airways 
controller’s flight board and thereby visually 
supplies the approach controller with the 
additional information he requires. 

The air traffic data handling system 
(CADH) referred to above represents a new 
approach to the problem of handling civil 
air traffic data. It provides a system of stor- 
ing combined flight plan and radar informa- 
tion and presenting it concisely and un- 
ambiguously to the controller. Briefly, it 
provides the following facilities. (1) A 
synthetic plan position display. (2) An 
auxiliary display from which all relevant 
flight information on each track can be 
obtained. (3) A digital track store with a 
capacity up to 160 tracks, giving positional 
information on each track in terms of co- 
ordinates, co-ordinate velocities and height, 
and call-sign, route, destination, data. (4) 
Tracking facilities to enable tracks to be kept 
up to date from radar information, thus 
giving the present position of each aircraft 
with considerable accuracy. (5) Facilities 
for feeding information into the central store 
from other sources such as teleprinter link, 
DF, pilots’ reports, &c. 

The equipment consists of a desk control 
console incorporating the displays and 
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The ** P.181 ’’ shaft turbine delivers power at the exhaust end. 
of burners in the annular reverse-flow chamber can be seen 


additional rack-mounted equipment accord- 
ing to the facilities required. The synthetic 
displays are plan-position cathode-ray tube 
displays showing two forms of picture, either 
of which is available to the controller at the 
flick of a switch. The first is a so-called 
“tadpole”’ display, where a bright dot 
indicates the position of an aircraft and a 
tail of somewhat lower brilliance indicates 
speed and direction. The second is a symbol 
display, the symbol indicating the present 
position of an aircraft and including various 
letters, figures and signs, indicating the track 
number (two letters) and height in thousands 
of feet (two figures with a dot to indicate 
500ft, if necessary). A “‘ tadpole ” indicates 
climbing or descending, and a bar shows 
whether or not the information is derived from 
radar. In front of the controller is a knob 
calibrated in minutes, which enables him 
to advance the picture up to 74 minutes into 
the future showing the anticipated state, 
assuming that present tracks will be main- 
tained. 

The controller can also draw the tracking 
supervisor’s attention to any track. 

Simultaneously, auxiliary information is 
shown on another cathode-ray tube display. 
It presents, in tabular form, the contents of 
four track stores, giving the aircraft call sign, 
route, destination, present height, requested 
height, estimated arrival time at reporting 
point, &c. The limitation to four such 
tracks is a matter of convenience and the 
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The ‘‘ A.129 °° is seen here in free-turbine form ; its low-pressure compressor 
has two axial transonic stages 
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The ring 


system can be extended to cover customer 
requirements. 

The digital track store is a central unit with 
a capacity for storing information on up to 
160 tracks. It has write and read facilities 
from a tracking organisation working from 
fixed coil displays, so that plan position 
information may be fed in by trackers. It 
also contains associated computing machinery 
whereby the co-ordinate velocities can be 
calculated automatically and the present 
position information can be continually 
kept up to date by a rate-aiding process. 

Ancillary information can be fed in by 
responsible officers by means of keyboards. 
Provision is also made for information to be 
written in from adjacent areas by means of 
teleprinter links. If air-to-ground data 
links are available, channelling can be pro- 
vided for this also to be noted into the 
central store. 

The tracking system is designed for five 
tracking groups, each consisting of a track- 
ing supervisor and up to three trackers who 
have raw radar P.P.I. displays in front of 
them and are responsible for maintaining 
up-to-date track information on all aircraft 
under the control of the station. 

Track is started by the tracking supervisor 
by placing an electronically-generated ring 
marker over the P.P.I. response to be 
tracked and pressing the store button. This 
selects a vacant store and injects the position 
co-ordinates. The supervisor then waits until 


The ‘‘ RB.145 ”’ engine is derived from small lifting jets. It has a thrust 
of 2750 lb 
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The ‘** P.182 °° turbo-prop has an annular intake behind the spinner ; notice 
that the compressor casing is split through its axis 


the next response appears and repeats the 
process of placing the marker over the 
response. This operation corrects the posi- 
tion co-ordinates and at the same time injects 
the co-ordinate differences in store. The 
store mechanism automatically notes the 
time interval between these two operations 
and effectively divides the co-ordinate differ- 
ences by the time, thus producing a rate. 
This rate is used to correct the store position 
at intervals ensuring a continuous progres- 
sion of the track. The supervisor then uses 
a press-button mechanism to hand over the 
store to one of his three trackers. 

The tracker normally operates on the stores 
allocated to him sequentially ; at any one 
time he will have before him on the P.P.I. 
a ring marker indicating the present position 
of a track. If it is necessary to correct it, 
he then encircles the radar response and 
presses his store button which feeds the 
necessary corrections into the storage system 
and automatically selects the next track 
store in his sequence. In the case of a store 
which does not require correction, he can 
press the store button without engaging iis 
joystick control. In the case of tracking 
difficulties the tracker can hand back the 
store to the supervisor for his action. 

The supervisor is also responsible for 
identification. Height will generally be 


taken from pilot report and information can 
be injected into the central storage system 
from other sources. 
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(Left) A rapid processing projector, showing, from right to left, the camera looking down upon a c.r.t., the processing station fed with chemicals, and the projector 


directed upward on to a reflector. 


Civit AVIATION RADAR 


The radar signals to the air traffic control 
display described above were obtained from 
an ‘* $264” equipment which is an airway 
control radar intended for use in the regula- 
tion of aircraft approaches and departures 
from the airport area. It has been developed 
from the “$232” radar now operating at 
London Airport and elsewhere ;_ the hori- 
zontal beam width has been reduced to about 
24 deg. measured at —3 dB points, one way, 
and the range has been increased. 

The aerial system consists of a reflector 
52ft 6in long by 12ft high, built up of hori- 
zontal rods of aluminium alloy spaced 4+4in 
apart. The radiator is a linear slotted wave- 
guide with a rodded flare. An air-spaced 
coaxial feeder is used, together with a 
capacitive rotating joint. The whole aerial 
system can be tilted from —1 deg. to + 10 deg. 
in elevation. A two-speed drive (5 or 10 
r.p.m.) is obtained, through epicyclic gearing, 
from two 30 h.p. slipring induction motors, 
the gear change being effected electro- 
hydraulically under remote control. 

Crystal-controlled operation is obtained 
on any eleven-spot frequencies between 
585 and 610 Mc/s, with a peak power 
output of 50kW to 60kW, a pulse recurrence 
frequency of 525 to 775 p.p.s., and a pulse 
length of 2 or 4 microseconds. 

A Marconi storm detection § radar 
““SNWS51” was also demonstrated. It 
operates in the X band (9360-9460 Mc/s) 
and is designed to give a plan picture showing 
the location of storms and rain clouds at 
ranges up to 200 nautical miles. It has a 
peak power output of 40kW from a high- 
gain tiltable aerial with power-operated tilting 
and tell-back facility remotely controlled 
from the main display. The scanner is 
designed for operation in 60-knot gales and 
120-knot gusts, rotational speeds of 7, 10, 
14 or 21 r.p.m. being obtainable from a 
3 h.p. motor. The aerial, illustrated here, is 
a section of parabolic cylinder fed by a 
length of waveguide having shunt-inclined 
slots in one of its narrow faces, mounted in a 
flared horn. 

The pulse repetition frequency is 350 p.p.s. 


Used film is stored on a reel. 


recording of dimensional errors 


and the pulse length 2 microseconds. The 
specified range accuracy is 1 per cent of the 
range in use (40, 100, 150 or 200 nautical 
miles) and the bearing accuracy is given as 
less than 4 deg. 

Applications of radar to civil aviation were 
also demonstrated by Decca Radar, Ltd., 
Albert Embankment, London, S.E.1. This 
company is very conscious of the fact that 
the use of higher power, longer range, radar 
equipment is complicating the task of hand- 
ling radar information in air traffic control 
organisations. Much of this firm’s develop- 
ment effort stems from the appreciation that 
properly planned display systems, sifting and 
integrating information from more than one 
radar, where necessary, are becoming urgent, 
particularly where traffic densities have 
already reached high levels. The Decca 
‘““Interscan”’ display system is_ specially 
designed for this class of operations room, 
because other facilities besides radar infor- 
mation can be generated and displayed 





Aerial head of storm detection radar 


(Right) This computer-controlled jig borer is equipped for the automatic measuring and 


electronically to help the controller. These 
facilities include runway extension markers, 
geographical markers showing the position 
of beacons, symbols for marking particular 
aircraft echoes, and means of giving accurate 
position fixes to aircraft in relation to any 
point on the radar display. 

An interesting new equipment is the 
“ D.A.S.R. 1” long-range civil surveillance 
radar, specially developed by Decca for 
terminal use where high speed, high altitude, 
civil aircraft are being operated. It has a 
coverage extending above 40,000ft and ranges 
well in excess of 100 miles. Operating in the 
10cm band, this single equipment not only 
provides long and close coverage, from the 
radar horizon to well above the present limit 
of aircraft operating heights, but also has a 
high rotation rate and a narrow beam width, 
to provide a radar picture suitable for con- 
trolling aircraft accurately even at long 
range. Modern techniques, such as variable 
polarisation to eliminate weather echoes and 
air-target-indication to suppress permanent 
ground echoes, are built into this radar. The 
use of separate transmitters feeding a double- 
reflector, back-to-back aerial array is another 
interesting detail in design and it is this 
technique which allows the high performance 
to be extracted from a comparatively small 
radar station. 


COMPUTING EQUIPMENT 


As we have indicated above, the growing 
density of air traffic is likely to encourage 
the eventual development towards automatic 
traffic control with the help of computers. 
Although this stage has yet to be reached, 
control and calculating instruments were well 
represented in the static exhibition. 

There was, for example, the “ E.B.20” 
automatic flight control system, made by 
Elliott Brothers (London), Ltd., under licence 
from the Bendix Aviation Corporation of 
America. This instrument utilises propor- 
tional displacement-plus-rate signals to pro- 
vide, by electromechanical computation, 
precision control for high-performance turbo- 
jet and turbo-prop aircraft. The control 
forces it exerts on the aircraft are accurately 
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proportioned to air speed and altitude: 


gyroscopic rate control is used on all 
three axes ; computing and satisfaction of 
deviation signals are achieved through 


electro-mechanical integration ; and aircraft 
manceuvring while automatic control is 
engaged can be accomplished through a 
console-mounted controller or by control- 
stick steering, as selected by the operator. 

Displacement-plus-rate control is used to 
ensure that deviations from flight path are 
held to small values. Since displacement 
signals are recognised and corrections are 
applied for small deviations, the control 
forces required are lower than those necessary 
for manual flight conditions. This refinement 
results in a higher accuracy of flight path, 
eliminates severe strains on aircraft structure, 
and assures greater passenger comfort. 
Flight equilibrium under cruise conditions is 
accurately and continuously held : airspeed, 
altitude or other control references can be 
constantly monitored; there is automatic 
cross-wind adjustment, and descent on the 
glide slope is carefully regulated, both for 
accuracy and maximum safety. 

Electro-mechanical computing is used 
extensively with identical servo-loop design 
and standardised plug-in units. Amplifiers 
are of card type modular design and make 
use of silicon transistors and miniature 
magnetic amplifiers. 

This company has also developed a minia- 
ture computing system, for installation in an 
aircraft to supply continuous information 
about the atmosphere through which it is 
flying. Basic data are obtained from static, 
pitot-static and temperature transducers, 
signals from which are supplied to the 
transistor and magnetic amplifiers of the 
computer. By the use of differentials, cams 
and servo-operated gearboxes, they are trans- 
formed to the desired outputs which are fed 
to the presentation units, “autopilot,” or other 
equipment requiring the information. Various 
outputs are available, including indicated air 
speed, Mach number, height, rate of climb 
and true air speed. If all these quantities 
are not required, it is often possible to omit 
the appropriate gearbox so that overall size, 
weight and cost are reduced. The computer 
has provision for position error correction 
as a function of Mach number introduced to 
pitot and static transducers. 

At the other end of the scale of calculating 
instruments is a small analogue computer 
known as the “‘ Minispace” designed and 
made by the Solartron Electronic Group, 
Ltd., Thames Ditton, Surrey. It is a self- 
contained computer consisting of ten drift- 
corrected d.c. amplifiers with the requisite 
input and feedback components, potentio- 
meters, control and patching panels and 
power supplies. Non-linear elements are 
incorporated and provision is made for 
expanding the computer. The whole equip- 
ment is contained in a cabinet 5lin (127cm) 
high, 20in (51cm) wide and 30in (76cm) deep. 
The high-stability power supplies, giving a 
total of 400mA at +-300V, are mounted below 
desk level. Space is provided for the addition 
of the Solartron TJ725 servo-multiplier. 

Each of the ten amplifiers can be used for 
summing, sign reversing, integration or the 
simulation of a transfer function over a wide 
range. Thus any problem requiring up to ten 
such operations can be solved or simulated : 
for example, two simultaneous second or 
third order differential equations or one equa- 
tion of the fourth or fifth order. With the 


Solartron TJ725 servo-multiplier, for which 
space is provided, the “* Minispace ” can be 
used as a multiplier, resolver, or non-linear 
function generator for many more complex 
“* Minispaces ” 


problems. Two can be 
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coupled together and operated from the 
control panel of one, thus making a twenty- 
amplifier installation, or two ten-amplifier 
units with own control panels, as required. 

All the computing elements are per- 
manently wired, connections to them being 
made on the patching panel. Amplifiers are 
each committed to sum or integrate by 
switches on the patching panel. Each ampli- 
fier position has four summing inputs (two 
x1 and two x10 gain), and either IluF or 
0O-luF (0-5 per cent tolerance) polystyrene 
capacitors for integration associated with it. 
The fixed input and feedback resistors are 
wirewound, 0-1 per cent tolerance. Twenty 
wirewound, ten-turn, helical potentiometers 
are provided for non-integral transfers, initial 
conditions and transfer functions of the 
form 1/l1+p7. More complex series or 
parallel feedback networks are easily intro- 
duced by removing link plugs on the patching 
panel. Four earth-free potentiometers and 
four diodes are provided for the simulation 
of non-linear functions such as dead zone, 
limiting or backlash. 

A dual-purpose, centre-zero meter on 
control panel monitors the supply or output 
voltages or acts as a balance indicator (three 
sensitivity ranges) for setting coefficient 
potentiometers against the reference potentio- 
meter, for which purpose a +100V reference 
supply (0-2 per cent) and a ten-turn direct 
reading helical potentiometer (0-1 per cent 
linearity) are incorporated. Though designed 
as a real time computer an incorporated 
repetitive switch enables ** compute ”’ periods 
of one, two and five seconds with a one- 
second reset period, to be obtained automatic- 
ally with a trigger signal. A central overload 
indicator is fitted. A normal long-persistance 
oscilloscope can be used for display. 

Four computer control positions are incor- 
porated for “* potentiometer set,” “ problem 
check,” ** compute ”’ and “ hold ”’ facilities, 
which are done by internal relays. At 
** potentiometer set ” all potentiometer trans- 
fers and integrator initial conditions are 
established. On “ problem check ”’ (static) 
the initial conditions on integrators are 
retained ; but all summing amplifiers operate 
as on “‘compute.’’ For the accurate setting 
of a transfer or initial condition it is only 
necessary to set the reference potentiometer 
at the value required, depress the key switch 
associated with the coefficient potentiometer, 
and adjust this until the meter indicates 
balance. 





There was also demonstrated in conjunc- 
tion with the radar which has an aerial speed 
of 10 r.p.m., (page 406) the Kelvin Hughes 
rapid processing film projector. This exposes a 
film during one sweep of the p.p.i., develops 
and fixes it during the next, and projects it on 
to a screen twelve seconds after it was taken. 
This allows a much larger picture to be 
obtained than by direct projection from a 
cathode-ray tube, and also gives a perm- 
anent record of the information presented. 
Three of these projectors have been installed 
by the C.A.A. at its Technical Development 
Centre, Indianapolis, overlapping plots of 
two radar stations 50 miles apart being 
projected on a common screen. 

A specially-developed Ilford 35mm film 
is used, packed in cassettes in lengths up to 
2000ft ; approximately 2in is needed for 
each exposure. The film passes over three 
apertures : in the first it is exposed by a 
drum shutter to the face of a 7in c.r.t. 
through a camera lens system; in the 
second it is sprayed with developer, bleach, 
fixer, wash solution and warm air ; in the 
third it is projected by a mercury-xenon arc 
lamp. To prevent light or liquid leaking 
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along the film from one station to the next, 
the film is kinked between exposures by a 
mechanical crimper. The cycle time of six 
seconds is the minimum for records of archi- 
val quality on negative processing film ; for 
positive processing between fifteen seconds 
and one minute is required. The apparatus 
is air driven, and dry oil-free air must be 
supplied at 25 lb to 30 1b per square inch. The 
unit is capable of both front and rear projec- 
tion, and will normally be installed in pairs 
with a common changeover mirror to ensure 
continuity in service. 


STATIC EXHIBITION 


Included in the static exhibition were, of 
course, many of the engines and model 
aircraft, and other items which have been 
described separately. Some of the exhibits 
of engineering interest are described briefly 
here. 

Metachemical Processes, Ltd., Crawley, 
Sussex, display what are called “ electro- 
forms”’ in “* Micrograin’’ nickel; these 
possess extreme erosion resistance, and have 
resisted a simulated rainfall of 3in per hour 
at 500 m.p.h. for thirty-five hours without 
loss of weight. The “ electroforms ” take the 
form of a thin sheath and can be formed on 
any shaped solid from which it is possible to 
remove them after deposition, e.g. a cylinder 
but not a sphere. The process involves coat- 
ing a mandrel with a conductive thermo- 
plastic, an import from Germany, copper plat- 
ing and then electroplating in a conventional 
nickel sulphate bath. Whereas a deposit 
on a metal electrode will tend to have a 
crystal size similar to that of the electrode, 
the growth in this case has a grain size of the 
order of 1 micron, at least for the first few 
mils. As is expected with electrodeposits, 
the thickness tends to increase with curva- 
ture, which is particularly convenient when 
making sheaths for the electric de-icing 
elements of propeller blades. The hardness 
diminishes towards the surface, a typical varia- 
tion being from 510 V.P.N. to 485 V.P.N. 
in 0-020in ; the hardness can be varied by 
control of the grain size up to 700 V.P.N. 
The mechanical strength of the electroform 
is, on a sample of V.P.N. 450, 135,000 Ib 
per square inch w.t.s. across the grain, the 
corresponding elongation being 4-5 per cent. 

On the Ministry of Supply stand there was 
demonstrated the automatic inspection pro- 
ject of the Inspectorate of Electrical and 
Mechanical Equipment. This is basically 
a Bryant Symonds jig borer converted to the 
tape-controlled Ferranti machine tool control 
system with the feed mechanisms replaced 
by lead screws and recirculating ball nuts 
manufactured by the Coventry Gauge and 
Tool Company, Ltd. The modified machine 
will, it was shown to us, reproduce movements 
within 0-000lin and, in the far from tem- 
perature-controlled exhibition, was accurate 
within 0-0005in. Deviations between the 
head movement and the surface followed 
were amplified electrically by the apparatus 
on the right in our illustration and presented 
continuously on a Southern Instruments 
‘“* Magna-Gage ” and recorded on a paper 
trace. The inspection machine cannot accept 
the same tape as was used to command the 
machining of a component ; tapes for each 
component are prepared by Ferranti, Ltd. 


( To be continued ) 





FRAMELESS ALUMINIUM BUILDINGS.—The Coseley 
Engineering Company, Ltd., announces that it has 
acquired the world rights to manufacture and market 
“* Kingstrand ”’ frameless aluminium buildings. This 
system was developed by Aluminium Laboratories, 
Lid., Kingston, Canada. 
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Conference on “Atoms 
for Peace’ 


No. I 


Ahout 5000 representatives have been conferring in Geneva 
This has been the 
second such international conference arranged by UNO (the 
first was in 1955) ; it began on September | and will end on 
More than 2200 papers have been sub- 
mitted and we reproduce below abstracts from a number of 
The illustration alongside shows an intense d.c. carbon 
arc running the length of the Oak Ridge National Laboratory 
Molecular ions pass- 


on the peaceful uses of atomic energy. 


September 13. 
them. 


thermonuclear experimental machine. 


ing through the arc are broken into atomic ions. 
are held by a magnetic field and circulate in a glowing ring 
as seen here through a side window. 


N seventy-seven sessions at the Palais des 

Nations, Geneva, about 5000 representa- 
tives from nearly seventy countries have 
been taking part in the second international 
conference of the United Nations on the 
peaceful uses of atomic energy. Over 2200 
scientific papers have been submitted, 650 of 
them being presented orally. It was expected 
at the beginning of the conference that the 
proceedings would fill thirty-three volumes 
(the first conference, in 1955, required six- 
teen). Publication will begin soon after the 
conference ends ; completion is expected by 
June, 1959. Clearly a conference on this 
scale cannot be reported here in more than 
summary form, so we have selected a number 
of papers interesting to engineers. Abstracts 
from these are reproduced below. 

On the day before the conference began* 
it was announced jointly by Sir John Cock- 
croft, chairman of the U.K. delegation, and 
Lewis L. Strauss, chairman of the American 
delegation, that their two countries had 
“* declassified ”” the work they were doing on 
the control of thermonuclear reactions ; 
this would free the international exchange of 
information so far as the U.K. and the U.S. 
were concerned, The Russian delegation 
subsequently presented, “as a gift to the 
conference,” a collection of papers on thermo- 
nuclear research in the Soviet Union up to 
this year. The four volumest were produced 
at the end of the reading of the first Russian 
paper. Taxed at a subsequent Press confer- 
ence, however, the Russian delegate would 
not say that future work would be 
“‘ declassified’ in the same way as the 
British and American research. Several 
delegates expressed hopes during the con- 
ference that international collaboration in 
this field would follow, however. 


CONTROLLED THERMONUCLEAR FUSION 


Controlled Thermonuclear Research in the 
United Kingdom. By P. C. Thonemann 
(U.K.).—The British research programme 
is described, and the reasons for concentrat- 
ing on the “ pinching” method of contain- 
ment are stated. A brief history is given, 

* The conference started on Monday, September ! and finishes 
to-morrow, Saturday, September 13 

According to the Russian delegation’s description the works 


are in chronological order. The first volume starts with a detailed 
study of the thermal insulation of plasma by the magnetic field 
of a straight solenoid the necessity for an axial current in a 


torus is pointed out. The remainder of the volume deals mainly 
with systems using the “ pinch’’ effect. The second volume is 
devoted largely to investigation of the latter, both in theory and 
experiment The third volume indicates increased interest in 
other methods of collecting and heating plasma, including the 
use of magnetic mirrors. The most recent work, in which the 
physics of plasma is particularly dwelt upon, is reported in the 
fourth volume. 
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The latter 


the problems to be solved are categorised 


and exemplified, and the prospects are 
indicated. 
Peaceful Uses of Fusion. By Edward 


Teller (U.S.A.).—The development of the 
American programme along several lines is 
explained. The four approaches referred to 
are: (i): closed annular pulsed currents 
encircled by magnetic fields (the “ pinch ” 
effect) ; (ii) the ** Stellarator,”’ which aims 
at a steady state ; (iii) machines with open- 
ended fields which are more intense in two 
places and act as magnetic mirrors there, and 
(iv) circulating relativistic electrons establish- 
ing a closed pattern of magnetic lines within 
which the ionised gas is confined. The 
difficulties are stated to have been proved 


considerable, but economic production of 


power is believed to be feasible in the future. 
It is suggested that fusion energy may be 
brought into practical use sooner in the form 
of controlled explosions. 

Investigations on the Controlled Thermo- 
nuclear Reaction in the U.S.S.R. By Z. A. 
Artzimovich (U.S.S.R.).—The _ principal 
directions followed are stated to have been 
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(i) development of methods of heating to very 
high temperatures in powerful pulsed electro- 
magnetic processes, (ii) investigation of 
methods of heating plasma in quasi-stationary 
high-current discharges, and (iii) investiga- 
tion of methods of heating and containing 
plasma in magnetic “traps.” The main 
data from experimental and theoretic investi- 
gations are analysed, and a criterion by which 
to choose the principle of a thermonuclear 
generator is presented. 


Gas-COOLED REACTORS 


Operating Experiences at Calder Hall. By 
H. G. Davey, J. Gawthrop and T. N. 
Marsham (U.K.).—The operation of the 
control system and the degree of flexibility 
available are described, and various limita- 
tions are mentioned. The performance and 
adequacy of important equipment such as 
instruments and safety circuits, fuel handling 
gear and burst slug detectors are discussed. 
It is concluded from the experience of eighteen 
months’ operation that the reactors are 
reliable and flexible enough to be well 
suited for electrical generation. 





A demonstration model, part of the U.S. fusion exhibit at the Geneva Conference, which shows the magnetic 


field pattern of a ‘ figure-eight ’’ shaped ‘‘ Stellarator.”’ 


This novel shape permits a strong magnetic field 


to serve as a ‘‘ magnetic bottle ’’ for hot, ionised gas. Princeton University, Princeton, New Jersey, U.S.A, 
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Safety Aspects of the Calder Hall Type 
Reactor in Theory and Experiment. By G. 
Brown, J. Moore, H. Kronberger, P. W. 
Mummery and F. M. Leslie (U.K.).—The 
nuclear and thermal kinetics of these reactors 
are examined, and relevant experiments are 
described. The results of compatibility 
studies are outlined, and the effects of 
irradiation on fuel elements, graphite, and 
constructional steel are mentioned. Some 
hypothetical faults are considered, e.g. loss 
of control of reactivity, failure of blowers and 
loss of pressure. 

General Review of Graphite Moderated 
Thermal Reactor Calculations. By C. G. 
Campbell, B. Cutts, I. A. Mossop and P. W. 
Mummery (U.K.).—The Calder Hall reactors 
were designed by a method which had been 
correlated with integral experiments, but 
tests on the first reactor showed discrepancies 
between prediction and performance. The 
method of calculation used for Calder Hall 
is given together with the correlation with 
integral experiments, and explanations are 
suggested for the discrepancies. The diffi- 
culties of calculation when plutonium is 
present are alluded to, and a proposal is 
outlined for a system of lattice calculation 
needing a new correlation with integral 
experiments. 

Derivation of Reactor Heat Transfer Tran- 
sient Equations for Gas-Cooled Graphite 
Moderated Thermal Reactors. By T. J. 
O’Neill (U.K.).—The inputs for these equa- 
tions are reactor power, gas flow, and inlet 
gas temperature. The outputs are outlet gas 
temperature, uranium and graphite variables 
that affect reactivity and maximum fuel 
element temperatures. The derivation of 
such equations is considered. Partial differ- 
ential equations for the system are obtained 
from consideration of a unit length of 
channel. Spatial integration leads to a 
form suitable for analogue computation. 
The final equations are given for a solid- 
block type of moderator and for a moderator 
involving in part a graphite supporting-sleeve 
for a fuel element. Conductive, convective 
and radiant heat transfer are taken into 
account. 

Advances in the Design of Gas-Cooled 
Power Reactors. By R. V. Moore, L. 
Grainger and H. Kronberger (U.K.).—The 
main engineering features and economics of 
reactors improving on Calder Hall are con- 
sidered. There is discussion of the effects of 
fuel rating, burn-up, fuel cycles, new can- 
ning materials, ceramic fuel elements, the 
stability and life of the moderator, and safe 
running with plutonium-rich fuel. The 
U.K.A.E.A’s advanced gas-cooled reactor 
project is briefly described, and it is held 
that the 1965 nuclear power stations should 
produce power more cheaply than coal- 
burning stations, with a performance prob- 
ably unexcelled by any other operational 
reactors. 

The Possibilities of Achieving High Tem- 
peratures in a Gas-Cooled Reactor. By 
L. R. Shepherd (U.K.).—The heat-output 
density of large gas-cooled reactors burning 
natural uranium is limited, and the maximum 
coolant temperature at the outlet is also 
limited. Compact reactors with power 
densities as high as those of pressurised water 
reactors are desirable, though not with the 
coolant temperature limitations of either the 
pressurised water reactor or the more ad- 
vanced natural-uranium gas-cooled systems. 
Coolant outlet temperatures well above 650 
deg. Cent. are needed to exploit modern 
turbo-generators, and 750 deg. Cent. is 
desirable for gas turbines or mixed turbines 
(gas and steam). A high-temperature gas- 
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Experimental ‘‘mirror’’ machine designed for experiments in trapping injected high-energy particles 

by a time using magnetic field. The magnetic field is generated by a 10° joule condenser bank 

which is discharged through the coils. University of California Radiation Laboratory, Livermore} and 
Berkeley, California, U.S.A. 





Linear thermonuclear experimental machine ‘‘ Ogra.’’ U.S.S.R. 





The Russian thermonuclear experimental machine ‘‘ Alpha,’’ which corresponds to the British ‘* Zeta ”’ 
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cooled reactor is be- 
ing considered for run- 
ning on enriched fuel 
incorporated in a solid 
moderator to give a 
greatly extended heat- 
transferring surface 
and permit a_ high 
density of heat out- 
put. Core materials are 
in highly refractory 
form and metallic cans 
are avoided. 

The Economics of 
Enrichment and of the 
Use of Plutonium and 
Uranium 233. By 
N. L. Franklin, J. M. 
Hill, C. A. Rennie and 
J.C.C. Stewart (U.K.). 
—The cost of power 
from a gas-cooled re- 
actor burning metallic 
natural uranium is 
analysed briefly. The 
effects of the fuel cycle 
and the size of the 
reactor on reactivity 
are discussed, and the 
cost of power with 
burning of enriched 
uranium is then con- 
sidered. The uses of 
enrichment to modify 
operating character- 
istics or output are 
examined, and the 
economics of these 
uses reviewed. The 
general principles of 
the use of plutonium 
instead of U* are con- 
sidered for the cases 
of complete plutonium recycling and plu- 
tonium/natural uranium fuels. Systems based 
on these principles are compared with 
systems using uranium enriched in U**, and 
the relative economic worth of enrichment 
with plutonium and U** is estimated. 
U8 is considered as a fuel, and its short- 





A view of “* Zeta” (zero 





Fusion work at A.W.R.E., Aldermaston. A 
showing the discharge tube and some of the wiring 
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The 45,000 joule condenser assembly 


term cost is shown to be high ; it is thought 
to be unsuitable for the present designs of 
gas-cooled reactor. 

Design Study for a Graphite-Moderated 
Gas-Cooled Reactor Using Partially Enriched 
Uranium. By R. A. Charpie, W. H. Jordan, 
A. P. Fraas, A. M. Perry and R. D. Schul- 





energy thermonuclear assembly), the Harwell apparatus in which experiments 
towards controlling fusion have resulted in temperatures originally estimated at 5,000,000 deg. Cent. 
being achieved for millisecond periods. The transformer windings and the torus can be seen 
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theiss (U.S.A.).—The outstanding British 
success with large graphite-moderated gas- 
cooled reactors is said to have raised the 
question of the place for this type in the 
U.S.A. The advantages and disadvantages 
of the system are reviewed, and the possi- 
bility of using helium and enriched uranium 
in the U.S. is considered. Costs are exam- 
ined generally and in detail, and the design 
of a minimum-cost reactor is discussed. 
Various fuel element designs and materials 
are considered. 


PRESSURISED WATER REACTORS 


Theoretical and Experimental Work on 
Heat Transfer and Fluid Flow Characteristics 
of Pressurised Water Reactors. By W. H. 
Esselman, S. J. Green and P. C. Ostergaard 
(U.S.A.).—Starting with the design criteria 
prohibiting steady local boiling and transient 
bulk boiling, the uncertainties which resulted 
in these limitations are identified and reduced 
using the results of experimental and analytic 
work. The basic thermal design limitation is 
given as the prevention of local fuel tempera- 
tures critical with respect to physical and 
corrosion-resisting properties. Tests are 
analysed to develop better theoretic under- 
standing of pressure drop, flow, heat transfer, 
and transition boiling performance. Design 
equations are derived. Observed perform- 
ance is compared with predictions from 
these equations. 

Heavy Water Moderated Power Reactors. 
By D. F. Babcock (U.S.A.).—Methods of 
getting useful power from reactors burning 
natural uranium in a heavy water moder- 
ator are being studied. The study is based on 
experience in the last five years in operating 
plutonium-producing reactors at the Savan- 
nah River plant, together with development 
under the power reactor programme. The 
basic type of reactor chosen for investigation 
employs a tank 40ft long by 12ft inside 
diameter, working under 1000 lb per square 
inch. Heavy water would rise in the tank, 
pass through the fuel assemblies down and 
out to a heat exchanger, and return to the 
reactor. Expected operating parameters 
when this reactor is putting out lOOMW of 
electrical power are given in the paper, and 
the scheme is compared with other kinds of 
reactor such as those cooled by gas, those 
using pressure tubes instead of a shell, and 
those burning oxide fuel. Particular atten- 
tion is reported to have been paid to develop- 
ing the fuel element. The current model is a 
2in diameter tube with an inside diameter of 

sin. It is 15ft long and clad in “* Zircalloy 
2” by extrusion ; the interior is of 2 per 
cent zirconium-uranium alloy. Tests on 
such tubes are described, and the method is 
compared with that of using an oxide 
element. 

Experiences in the Design, Construction 
and Operation of the Pressurised Water 
Reactor Power Plant at Shippingport. By 
J. W. Simpson and H. G. Rickover (U.S.A.). 

The conception of the plant is described, 
and the considerations of physics, metallurgy 
and chemistry that influenced design are 
enumerated. Waste disposal and fuel hand- 
ling systems are described as among the 
many problems encountered, and the solu- 
tions are thought to be of general interest. 
Predicted performance and test results are 


compared. 
The Canadian NPD-2 Nuclear Power 
Station. By I. N. MacKay (Canada).— 


This project was begun early in 1955. The 
objects include demonstration of the practic- 
ability of the type in Ontario. The net elec- 
trical output is to be about 20MW fed into 
the Ontario hydro-electric network at des 
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Joachims. Natural uranium fuel is burnt 
in the form of sintered dioxide, heavy water 
moderating and cooling the reactor. Hori- 
zontal tubes of zirconium alloy contain the 
fuel and the pressurised coolant. The reactor 
vessel is of aluminium alloy and contains the 
moderator at about atmospheric pressure ; 
the double walls contain ordinary water for 
reflecting and shielding. Water leaves the 
reactor at 277 deg. Cent. and about 1000 Ib 
per square inch, being cooled to 252 deg. 
Cent. by a heat exchanger which raises dry 
saturated steam at 425 lb per square inch. 
There are three pumps, with flywheels to 
prevent boiling if power fails. Various forms 
of fuel are to be used. Two machines permit 
replacement of individual slugs under full 
load. Each slug is fully irradiated on dis- 
charge. Adjacent channels are loaded from 
opposite ends to keep the flux distribution 
approximately symmetric. Control is entirely 
by movement of the moderator level, i.e. 
by regulating the difference in helium pressure 
between the calandria and the heavy-water 
storage tank. The steam pressure is held 
constant at the turbine throttle. Starting and 
load changing are automatic, but the rate is 
limited by the operator. In emergency the 
helium pressure difference virtually dis- 
appears, and the moderator falls through 
three pipes into the storage tank. The scope 
of this kind of reactor is discussed in the 
paper, and costs are estimated. 

Self-Regulation in Pressurised Water Power 
Reactor. By V. A. Sidorenko (U.S.S.R.).— 
The paper investigates various transient 
processes caused by variations of external 
load and of working conditions in the circula- 
tory system. With a rather high negative 
temperature coefficient of reactivity it is 
possible to operate plant reliably without 
special external regulation. 

Pressure Water Reactors in the U.S.S.R. 
By S. A. Skvortsov ef al. (U.S.S.R.).—A 
number of power stations in the Soviet 
Union are to use ordinary water for modera- 
tion and cooling. The paper outlines briefly 
the considerations in selecting parameters. 
Water cooling cannot provide superheated 
steam at high temperature and pressure. 
Comparison of thermal efficiency when 
using superheated steam at low pressure 
with thermal efficiency when using saturated 
steam at medium pressure leads to results 
favouring the latter. A considerable rise 
in the pressure of saturated steam proved 


inadvisable. The prospects of future con- 
struction of such power reactors are 
mentioned. 


( To be continued ) 


Swedish Uranium Extraction 


PLANS for a uranium extraction plant using 
native schist deposits from Mount Billingen, in 
South West Sweden, have reached the blueprint 
stage, according to AB Atomenergi. The plant— 
to be called the Ranstad Works—is to produce 
120 tons of uranium per annum from 900,000 
tons of crude schist. 

The plant is to include crushing and sorting 
works, a lixiviation plant, refinery, office and 
service buildings. The total cost is estimated at 
Kr.115 million (£7,930,000), with an additional 
Kr.10,000,000 for the refinery. 

The schist contains deposits of a special kind 
of calcareous rock, which is separated during 
the production process. It will be used for 
neutralising the waste solutions from the lixivia- 
tion plant. The refined ore contains about 320 
grammes of uranium per ton. 

The shale remainder of the schist retains its 
structure and its fuel value through the lixiviation 
process. This waste product has a fuel value 
corresponding to that of 500 tons of coal per 
day. 
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Flat Air Bearings 


Under Steady Load Conditions 


By H. L. WUNSCH, M.Eng., A.M.1.Mech.E. 


While air bearings have been used for a variety of purposes, both in the laboratory 
and also, to some extent, in industry, there is a definite lack of published infor- 


mation necessary for their systematic design. 


In other words, whilst it is not 


too difficult to design an air bearing for a particular purpose and to make it work, 
it is by no means so easy to get the optimum design from the point of view of maxi- 
mum Stiffness, maximum load and economic air flow. 


N order to provide design information 

for at least one form of air bearing, a 
fundamental investigation is being carried 
out. As a first step towards this, tests have 
been carried out on a flat air bearing, of the 
type shown in Figs. | (a) and (4), to deter- 
mine the relationship between certain design 
parameters, such as bearing area, orifice 
diameter, bearing lift and load. These tests 
have been confined to two geometrically 
similar bearings of different bearing area and 
the results obtained are only valid for 
bearings geometrically similar to the ones 
tested. 

An analysis of the results has been carried 
out and empirical equations relating orifice 
diameter bearing area, bearing lift, load and 
stiffness for a supply pressure of 40 1b per 
square inch have been obtained. A design 
example is given in an appendix to the paper 
to indicate how these results can be used in 
practice. 


CONSTRUCTION OF EXPERIMENTAL 
EQUIPMENT 


Two sizes of bearings have been used ; the 
first one has two equal pads, each 44in by 
I4in (i.e. 134 square inches), with three air 
admission holes in each pad spaced along the 
centre line and with I14in between each hole. 
The second bearing, which is geometrically 
similar to the first one, has two pads each 
3in by lin (i.e. 6 square inches), with three 
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air admission holes in each pad spaced lin 
apart. As will be seen in Fig. | (a), the air 
admission holes in each bearing are drilled 
in detachable plugs, so that various orifice 
diameters can be tested, while at the same 
time the outlet of the orifice can be arranged 
to be either flush with the bearing surface or 
set back from it by any desired amount. This 
set-back is accurately set by means of a 
1/10000in dial indicator with a _ pointed 
stylus, which can be placed on the orifice 
plug and bearing surface alternately. 

The air is admitted to the bearings at one 
point and distributed to the six orifices by 
means of internal manifolds. The bearing 


surfaces are ground and lapped to obtain a 
high degree of flatness and the bearing floats 
on a base which is similarly finished. Pegs on 
this base prevent the bearing moving more 
than about in 


in the horizontal plane. 














Fig. 1—Experimental equipment for testing air bearings 
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LOAD 1, (B.) 
Fig. 2 


Loads are applied to the centre of the bearing 
by means of a wire which passes through the 
base and carries a weight carrier at its 
bottom end, shown in Fig. 1 (a). 

In order to measure the variations in lift 
of the air bearing, it is provided with four 
flat and coplanar pads at its four corners. 
Conventional air gauges, which have been 
previously adjusted and tested to give a 
suitable linear range and sensitivity, are 
supported over these pads. The required 
lift readings are then obtained on a mercury 


column, which can be read to an accuracy of 
0-Olin mercury equivalent to a movement of 


the bearing of 3 10-*in. The free air 
flow to the bearing is measured on a “rota- 
meter”’ placed in the air supply line, the flow 
reading being accurate to about 2 per cent 
of the full scale readings. Fig. | (5) illus- 
trates the general arrangement of this 
equipment. 


TEST PROCEDURI 


In general, the test procedure consisted of 
taking lift and flow readings for each con- 
dition of load and supply pressure. For the 
purpose of the lift readings the zero position 
was taken as that where the bearing was in 
contact with the baseplate, the air supply 
being cut off. Readings on the mercury 
gauge were taken at the four corners for this 
zero position and subsequently for the 
various floating positions, the differences. 
after conversion from inches mercury to 


actual movement, being taken as the lift of 


the bearing. The plotted values are the 
means of the four corner readings taken with 
both increasing and decreasing lift. It was 
found that, for any set of readings (varying 
either load or supply pressure), the repetition 
of lift readings was of the order of 0-00003in. 





If the bearing was for some reason removed 
from the baseplate and replaced again 
between two readings, the repetition was 
about 0:0000Sin. If, in addition, the orifice 
plugs were removed and replaced between 
sets of readings, the repetition then became 
0-0001Sin. In the latter case, variations of 
set-back, however slight, may cause some 
lack of repetition. 

Using the above procedure, a_ large 
number of tests was carried out and these are 
described below. The above remarks on 
accuracy should be borne in mind when 
studying the curves in Figs. 2 to 9, e.g. the 
values for variation in lift A should not be 
assessed to closer than 0-0000Sin. 

(1) Effect of Variation of Orifice Diameter 
and Orifice Set-Back.—In order to investigate 
the effect of changes in orifice diameter and 
set-back on the flow, lift and stiffness of the 
air bearings, a series of tests was carried out 
at 40 lb per square inch supply pressure for 
five different sizes of orifice, each fin long 
and having diameters of 0-010in, 0-015in, 
0-020in, 0-025in and 0-030in, and four orifice 
set-backs of Oin, 0-003in, 0-00Sin and 
0-009in, the orifice plug diameter in each case 
being din. In each test the load was increased 
from 8 Ib (the weight of the bearing itself ) to 
a maximum of 90 lb in steps of 5 lb. For each 
step, readings of flow and lift were taken with 
both increasing and decreasing load. A 
typical set of graphs of lift against load for 
different set-backs is that shown in Fig. 2, 
which was taken on the 134 square inch 
bearing for an orifice diameter of 0-010in. 
In Fig. 3 the results are plotted in a different 
way. Here the graphs are plotted for a fixed 
orifice set-back of 0-009in and for the five 
orifice diameters, again on the 134 square 
inch bearing. Fig. 4 shows a typical curve 





LOAD L, (LB.) 
Fig. 3 


of air flow against load for a fixed orifice 
diameter of 0-010in and various orifice set- 
backs on the 134 square inch bearing. 

The graphs given in Figs. 2, 3 and 4 are 
typical of a large number of similar graphs 
obtained for the two bearings with the range 
of orifice diameters and set-backs men- 
tioned above. The effect of the orifice set- 
back on the lift of the bearing is clearly 
shown in Fig. 5, where the results are plotted 
for the 134 square inch bearing under a fixed 
load of 40 Ib and for the five different orifice 
diameters. All the above results were taken 
with an air supply pressure of 40 1b per 
square inch and their significance is discussed 
in a later section of the report. 

(2) Effect of Variations of Supply Pressure. 
—In order to determine the effect of varying 
air supply pressure to the bearing, tests were 
carried out for pressures of 201b, 40 Ib, 
60 1b and 801lb per square inch with an 
orifice diameter of 0-020in and set-backs of 
Oin and 0-003in on both bearings. A typical 
set of curves of lift against load is shown in 
Fig. 6 for the 6 square inch bearing with 
0-020in orifice diameter and 0-003in orifice 
set-back. The corresponding curves of flow 
against load are shown in Fig. 7. 

In addition, it was thought desirable to 
obtain a measure of the variations of lift for 
small changes in supply pressure. For this 
purpose further tests were carried out on the 
6 square inch bearing with 0-020in orifice 
diameter and set-backs of Oin and 0-003in. 
In these tests the applied load was held con- 
stant at 20 lb and 50 Ib respectively, and the 
supply pressure was varied in small steps 
from 80 1b per square inch until the air film 
supporting the bearing collapsed, readings of 
lift being taken at each step. A typical set 
of results is shown in Fig. 8 for the 6 square 
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inch bearing with 0-020in orifice diameter, 
0-003in orifice set-back and loads of 20 1b 
and 50 Ib. 

These results are discussed in a later 
section. A comparison of the results in 
Fig. 8 with corresponding values obtained 
from Fig. 6 shows a reasonable agreement to 
within the specified accuracy of determina- 
tion. 

(3) Effect of Variations in Orifice Plug 
Diameter.—In order to investigate the effect 
of varying the diameter of orifice plug and 
hence the area of the orifice set-back, some 
of the tests carried out under section | were 
repeated with an orifice plug diameter of jin 
instead of 4in. Tests were done for orifice 
diameters of 0:015in, 0-020in, 0-025in and 
0-030in, and set-backs of Oin, 0-003in, 
0-005in and 0-009in, all at 401b per 
square inch supply pressure. A typical set 
of curves of lift against load is shown in 
Fig. 9 for the 134 square inch bearing and 
orifice diameter of 0-015in. 


RESULTS 

(1) From the graphs of lift against load 
such as the one shown in Fig. 2, it can be 
seen that, in general, the curves all follow a 
similar course until they approach the zero 
lift position, when they fall off at a steeper 
gradient to zero. The effect of orifice set- 
back is to increase the lift up to a certain 
value of set-back, beyond which no effect is 
noticeable. In all the tests carried out here, a 
set-back of 0-009in was found to be sufficient 
to obtain the maximum effect in the 134 square 
inch bearing, while 0-003in set-back was 
adequate for the 6 square inch bearing, as 
can be seen in Fig. 5. This effect is also 
noticeable from the point of view of load- 
bearing capacity in the 6 square inch bearing. 

(2) The relation of load-bearing capacity 
to supply pressure and bearing area can be 
seen on the smaller bearing (it was not 
possible to load the larger bearing up to its 
full capacity), as shown in Fig. 6. The 
results obtained with zero set-back (not 
shown here) do not give the maximum load- 
bearing capacity, but those with a set-back 
of 0-:003in shown in Fig. 6 can be assumed 
to do so. The values from the curves are 
approximately 40 1b for a 201b per square 
inch supply pressure and 90 1b for a 40 1b 
per square inch supply pressure. Therefore, 
if we assume that 


load capacity Lins =X . Pc 
where P=supply pressure (pounds 
per square inch) 
c= bearing area (square 
inches), 


then X is approximately 4, which is the 
value found previously for various air bear- 
ings used in the laboratory. This figure will 
also be found to hold in some of the other 


tests where the bearing was loaded to its 
full capacity. 

(3) Apart from load capacity, one of the 
other important design factors in a bearing 
is its stiffness, i.e. the load for unit deflection. 
This figure is in fact the reciprocal of the 
gradient of the load-lift curves at any point. 
It will be seen that the stiffness increases with 
load for any combination of orifice diameter, 
set-back, supply pressure, &c. (This does 
not take into account the part of the curve 
where the lift is decreasing very rapidly due 
to the proximity of the bearing to the base. 
In any case, the air gap in this region is too 
small for practical purposes). Table I shows 
values of bearing stiffness for various orifice 
diameters and supply pressures. From these 
it appears that there is a general tendency for 
the stiffness to decrease, as the orifice diameter 
is increased, though this result is subject to 
some scatter. 

The effect of supply pressure is rather more 
obscure and, from the results above, there 
would appear to be no general trend of stiff- 
ness variation, as the supply pressure is 
varied. It should, however, be pointed out 
that, while the results dealing with orifice 
diameter are based on a large number of 


Bearing area 134 sq. in 
Set-back 0-009in 
Supply pressure= 40 Ib/sq. in 


Orifice diameter 
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tests, those dealing with variation in supply 
pressure are taken from only a small group 
of tests and are, therefore, rather less 
conclusive. 

(4) It is also of interest to note the effect 
of supply-pressure changes on the lift in a 


Evaluation of Results 


Let A = Orifice area. 
h -- Escapement gap. 
c = Bearing area. 
L= Load on bearing. 
/ = Half-width of bearing. 
a= Length of bearing. 
p, = Supply pressure (pounds per square inch absolute). 
Pp, = Pressure at orifice exit. 
Ps~ Atmospheric pressure or pressure at exit from gap, 
G,= Mass flow through orifice. 
G, = Mass flow through air gap. 


bearing under fixed load, as shown in Fig. 8, 
for two different loads. Apart from a rapid 
increase in lift at low-supply pressures, the 
relationship between lift and supply pressure 
is practically linear and the gradient is 
approximately the same for both loads. This 
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Fig. 8 


tends to bear out the statement made above 
that variations in supply pressure do not 
have a marked effect on the stiffness of the 
bearing, other things being equal. 

(5) Another important factor from the 


TABLE I—Stiffness of Air Bearings (lb/in x 10*) 


Bearing area 6 sq. in 
Set-back 0-009in 
Supply pressure = 40 Ib/sq. in 


Orifice diameter 


Load - —— _- - — 
0:010in , 0-015in | 0-020in | 0-025in | 0-030in 
20 3) 33:5 30 27 | 22 
40 8:3 8-2 | $$ | 4-6 4-1 
60 12:5 8-2 6:4 5-5 5-5 
80 10-0 4°5 5-0 4:1 4-1 
Bearing area Bearing area 6 8q. in 


6 $q. in 
0 Set-back 0: 003in 
Orifice diameter = 0-020in 


Set-back 


Orifice diameter ~ 0-020in 


Pressure (ib/sq. in) Pressure (ib/sq. in) 


Load —-| Load 


| 
S| 
=) 
> 
2) 
i 
Qi 
s) 


20 40 | 60 80 
20 2-9/ 3-6| 3-1| 20 | 2-8| 2-9| 2-5] 2-7 
40 7-1} 8-3| 6-3| 40 6-3| 6-3} 5S 
60 10-0} 12-5) 60 74) F474 
80 - |16-6| 80 - | 12-5} 20-0 


point of view of economy in an air bearing 
is the required air flow. From the results 
obtained for both the 6 square inch and 
134 square inch bearings, the flow ranged 
up to 4 cubic feet per minute, the actual value 
depending on load, orifice diameter and 
orifice set-back. In all cases the supply 
pressure was 40 Ib per square inch. A typicai 
curve of flow against load is shown in Fig. 4. 


(6) Two sizes of bearings of 134 square 
inch and 6 square inch bearing area 
respectively were tested. For similar orifice 
diameters, set-backs and supply pressures, the 
larger bearing did float at a higher level, the 
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lift, however, being less than proportional 
to the bearing area. It was impossible to 
test the full-load capacity of the larger 
bearing except for one test at 20 Ib per square 
inch which, however, tends to confirm the 
relationship found for the 6 square inch 
bearing in section 2 : 








Le Zoe . Cc. 


It should, of course, be emphasised that 
the relationship only holds if the bearing is 
designed to its best efficiency, that is, with a 
sufficient set-back. This fact was proved by 
testing the same bearing working with equal 
supply pressure but without set-back. 

As far as differences in stiffness of the two 
bearings are concerned, it seems possible 
that at the lower loads (say, 20 Ib), the smaller 
bearing is somewhat stiffer, but as the load is 
increased this difference disappears and, in 
fact, at loads of 60 lb or more the smaller 
bearing becomes less stiff than the large one, 
due to the fact that it is approaching its load 
limit so that the air film is beginning to 
collapse. 

(7) As mentioned previously, some tests 
were carried out on the larger bearing, using 
a tin orifice plug, so that the area of set-back 
was quadrupled. This seems to have no Fig. 10 
appreciable effect on lift or stiffness, as shown 
in Fig. 9, but as it was impossible to test this 
bearing to its full-load capacity, it is impos- 
sible to tell whether the increase in plug size 
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ORIFICE AREA A (x 104) 


mentally* that the mass flow through a 
small rectangular gap between two parallel 
plates is given by an equation : 


had any effect on the load capacity. _ . G.=h® fos) 

(8) Summing-up these observations, it or if p,;--atmospheric pressure=constant, 
appears that the load-bearing capacity is not fee 
affected to an appreciable degree by orifice G,=h* f,(p2). 
diameter, but that it is necessary to have For steady flow conditions, G,=G,. 
an adequate orifice set-back to obtain a 
maximum load capacity. Apart from this, therefore, Af,(p.)=h®f4(p2), 
it is only affected by bearing area and supply or h3/A= \ 
pressure, to both of which it seems to be orhjA=fip). - . - 
linearly related. If we assume that the mean effective 


The bearing stiffness, on the other hand, is _ pressure under the bearing=/,(p.), 
independent of orifice set-back or supply then the load carried L=cf,(p,), 
pressure for a given load, but does depend on edbemmnrefALie (2) 
orifice diameter being a maximum with a eee. 
minimum orifice diameter. The effect of | Hence, equating (1) and (2) : 
‘change in bearing area on stiffness seems to NiA=Jfije) ...... « @) 
be slight and depends on load. 
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In order to check this expression from the 
experimental results, h* was plotted against A 
for various values of load L and for both 
bearing areas c. A typical set of results 
obtained is shown in Fig. 10, which was 
plotted for the 134 square inch bearing for 
a supply pressure of 40 Ib per square inch, a 
set-back of 0-009in and values of load from 
10 Ib to 80 Ib. Similar sets of results were 
obtained for set-backs of 0-009in, 0-003in 
and Qin on both bearings. In spite of scatter 
in some of the graphs, it was thought that 
for any given value of L/c, A and h® were in 
fact linearly related. By drawing the best 
straight line through each set of values it 
was, therefore, possible to obtain unique 
values of h*/A for each value of L/c. 

By plotting these values of h?/A against L/c 
for any given set-back, it was found that the 
curves so obtained approximated to a rect- 
angular hyperbola. It was, therefore, decided 
to plot A*/A against c/L in order to obtain a 
straight line for all values of L and c. This 
was achieved for practical values of c/L 
(up to 0-4), as can be seen in Fig. 11. The 
three lines drawn here are for values of set- 
back of Oin, 0-003in and 0-009in and for a 
supply pressure of 40 Ib per square inch. 

The equations for these straight lines were 
calculated from the graphs and are : 


For S=0-009in h®/A=(5-88c/L—0-38)10~ 


10°) 
or A “5-88c/L—0°38 SS & Ae 
For S=0-003in h*?/A=(3-5c/L—0-26)10~ 
10°h* 
or A= 3-5c L—0 26 we ee ee 
For S=0 h*/A=(1-4c/L—0-16)10~ 
10°h* 
or A ~1-4c/L—0- 16 aa (6) 


These results were then checked against 
experimental values by postulating value of 
h, c and LZ and comparing the resulting 
calculated orifice diameter with the actual 
one. 

This is shown in Table II. 





TABLE IT 

EVALUATION OF RESULTS = 2 = ——— Pe (ie = : eee, SOT = phat Kees 
: Bearing area C, | Set-back | | Calculated | Actual 
It has been suggested! that the mass flow square | S,inch | Lift A, inch Load L, | Calculated A, square | orifice | orifice 
through an orifice is given by an equation of a 
. 13-5 0-009 1-46 x 10-8 40 1-94 x 10-* 00157 | 0-015 
the form 13-5 0-009 0-75 x 10-2 80 0-99 x 10-4 | 90-0112 0-010 
: 13-5 -003 -69 x 10- 40 5:25 x 10-* 0-0258 0-025 
G,=Af (pep) 13-5 0 0-82 x 10-3 50 2-54 x 10-+ | —0-0180 0-020 
13-5 0 om 0-45 x10 80 1-19 x 10-* 0-0122 0-010 
/ pressure -= constant. 13-5 0-00: 1-82 10-* 40 6°55 10-* 0-0290 | 0-030 
or if p,=supply pressure ~consta 6 0-009 1-22 x 10-* 50 5-59 10-# | 00266 0-025 
ae 6 0-009 0-59 x 10-3 80 | 3-31 x 10-+ | 00205 0-020 
G, if s( Po). 6 0-003 0-81 x 10-* | 60 5-90 x 10-* 00274 | 0-020 
6 0 0-85x10> | 20 2-36 10+ 0-0170 | 0-015 


Similarly, it has been demonstrated experi- — eae 
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From the table it can be seen that with one 
exception (where the experimental value does 
not seem to be in the correct relationship to 
the other experimental values) the agreement 
is satisfactory, bearing in mind that in general 
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Fig. 12 


the value of actual orifice diameter would 
only be known to an accuracy of approxi- 
mately 5 per cent or even in the case of the 
smaller orifices, to approximately 10 per 
cent. 

To find the stiffness of the bearing under 
various conditions, one proceeds as follows : 


In general 
h* A=10~(K,c/L—K,) 
. OWATE,” 
Stiffness 
aL/dh K,c(K,+ 10°h®/A)-* . 3 x 10°h?/A 
—3x10°K ch" 
~ A(K,+ 10°h'/ A)? 
_ 3 x10°Kych* 
~  A(K,c/L)}* 





But 
hk? = (10-°A(K,c/L— K,)}*"* 





therefore 
3x 10°/8L2 ' 
dL/dh = Kear elt — K,)*"*. 
For S=0-009in 


dl. dh~ —24-~(5-88c/L—0- 38)*". 
cA 
For S-0-003in 
Le . 
dL/dh=- 40—(3 «Se L—0:26)*!*. 
cA 


For S=0 


L? 
dL/dh 100—(1-4 c/L—0- 16)?’*. 
cA3 


This indicates that the stiffness is inversely 
proportional to the cube root of A and is 
related to c and L as shown. 

In Fig. 12, load Z is plotted against lift A 
for the 134 square inch bearing, 40 Ib per 
square inch supply pressure, 0-020in orifice 
diameter, and 0-009in set-back. The values 
for the curve are obtained from the empirical 
formula and agree closely with the practical 
values obtained. From this curve it appears 
that the stiffness is approximately constant 
from about 0:5 to 0-9 of the maximum load. 
Since the practical tests on the 134 square 
inch bearing only reached 0-5 maximum 
load, this fact does not appear on the prac- 
tical curves for this bearing but it is con- 
firmed on the curves for the 6 square inch 
bearing, which was loaded to approximately 
maximum load, as shown in Fig. 6. 


CONCLUSIONS 


The empirical relationships for stiffness and 
lift given above are valid for the two sizes 
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of bearing tested, provided that : 

(a) l/ja=4, i.e. for geometrically similar 
bearings. 

(b) The bearings have the same distribu- 
tion of orifices as the bearings tested, i.e. 
three orifices distributed so as to give //a=4. 

(c) Supply pressure equals 40 lb per square 
inch gauge. 

(d) The mean effective pressure is greater 
than 2-5 lb per square inch (i.e. c/L<0-4). 

It will be appreciated that the above work 
applies to steady conditions of loading. The 
effect of dynamic loading is being investigated 
together with the application of the above 
results to cylindrical bearings. 
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APPENDIX 


Typical Design Example Using the Results 
Obtained.—It is required to design an air 
bearing to support a sliding table weighing 
500 Ib, a supply pressure of 40 lb per square 
inch being available. The bearing should be 
designed for maximum stiffness and minimum 
air consumption. For convenience of manu- 
facture, orifice diameters of 0-020in are 
chosen. 

The condition of minimum air consump- 
tion necessitates a zero value of set-back 
(from Fig. 4 and similar flow curves not 
published here). The condition of maximum 
stiffness requires the working load to be 
between 0-5 and 0-9 of the ultimate load 
(see Fig. 12). Using a figure of 0-6, this 
gives an ultimate load of 830 Ib. Using 
equation (6) for an orifice set-back of zero, 
it can be seen that for the condition of ulti- 
mate load (i.e. h=0) : 


0-16 


c/L T4 for a supply pressure of 40 Ib per 


square inch. 


Therefore, the required bearing area 
0:16 
ee 


=94-9 square inches approximately. 


830 


Using a bearing width of I4in (as in the larger 
test bearing), this gives a total length of 
bearing of 63in approximately, which can be 
designed as two pads 3l4in by I4in each. 
In order to use the same orifice distribution 
as in the bearing tested, each pad should 
have twenty-one orifices, I4in apart and jin 
from each end of the pad. Using this design, 
the value of lift A under the working load of 
500 Ib is given by : 


h*® .10° =A(1-4c/L—0- 16), 
where 


c—94-5 square inches. 

L=500 Ib. 

A=3-14x 10~ square inches (for a 0-020in 
orifice diameter), 


whence A=0-0007in, which is a suitable 
bearing clearance for bearing pads manufac- 
tured to normal workshop tolerances. 

The stiffness of the bearing to small changes 
of load is obtained from equation (9). 
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dL L* 
ap A e e e 2/: 
qh 1007! 4c/L—0- 16)**, 
where 
L= 500 
c=94-5 
A=3-14x 10-4 
whence 
db 
Fi 80,000 Ib per inch. 


A bearing has been designed and manu- 
factured to this specification. Tests carried 
out give the following results. 

The bearing was loaded in steps of 50 Ib 
up to a total load of 750 lb. The lift was 
measured for each load value and the 
relationship between lift and load between 
loads of 500 Ib (the weight of the bearing 
itself) and 750 Ib was found to be linear with a 
stiffness of 885,000 Ib per inch, which agrees 
closely with the calculated value. The lift of 
the unloaded bearing (i.e. at 500 Ib load) was 
found to be 0-0005Sin. The small difference 
between this and the calculated value of 
0-0007in is probably due to lack of flatness in 
the bearing pads, giving a false zero lift 
value. 
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Light Rock Drill 


A NEW version of the “* CP9”’ percussive drill 
which is designed as a miniature rock drill, 
weighing only 74 lb, is now being produced by 
the Consolidated Pneumatic Tool Company, of 
232, Dawes Road, London, $.W.6. This tool is 
a fully seif-rotating percussive hand drill with a 
wide range of application. It is fitted with a 
rotating chuck, a quick-change steel retainer for 





Small rock drill weighing 7} lb and fitted with rotating 
chuck 


rotating drill steels, or non-rotating chisels, a 
new design valve, a built-in oiler, and a right or 
left-hand exhaust. The cylinder bushing is 
renewable and a graduated throttle valve has a 
leak proof, renewable rubber seat. 

Hollow rotating drill steels supplied for the 
drill enable a jet of air to be directed to the drill 
point, keeping it cool and removing dust and 
chippings to prevent “ packing.” Rotating 
hexagon-shanked drill steels and round-shanked 
non-rotating chisels are retained by four balls 
in the rotating chuck. Steels are quickly released 
by pulling back the spring-loaded chuck sleeve, 
The overall length of the tool, which can be seen 
in our illustration, is 144in. 








ae . 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


FRENCH LOCOMOTIVE EXPERIENCES 


Sir,—-For the second time, I am glad to 
write and thank you for the issues of THE 
ENGINEER you have so kindly sent me. I 
had the opportunity to write to you in 
September, 1954, in token of my gratitude 
for the first series of articles in THE ENGINEER 
containing “‘ French Locomotive Experi- 
ences,” by Edward Livesay. I am still 
keeping those fine issues, not only for the 
railway articles (because, belonging to rail- 
ways, I care very much for them), but for the 
many very interesting technical studies they 
contain. 

I decided to write again to you with my 
comments upon Mr. Livesay’s latest articles, 
and to let you know that other officials of 
the S.N.C.F. agree with my appraisal. It is 
all the same with the new series of experiences 
related by Mr. Livesay, concerning his visit 
to the French Railways in 1956. This time, 
again, | was with Mr. Livesay, to attend him 
on the engines of our Northern Region, and 
this is why, once more, I take the liberty to 
write to you, in order to give you my opinion, 
in spite of my wording ! 

These latest articles are as interesting and 
exact as the former ones. One can see at 
once they were written by a most competent 
and keen observer. The only criticism | 
could make of them is that they are much too 
short for my fancy! Please understand—I 
mean to say that Mr. Livesay did not remain 
long enough with us ! 

Once again, I say that there is no mistake 
important enough to make it worth while 
correcting. I was only a little surprised when 
I read the No. 2 about the high-speed test 
runs, where Mr. Livesay says “ the engine 
was riding rough!”’ Certainly it was, but 
not too badly, considering the high speed 
attained and the abnormal conditions in 
which “E19” had to perform its work 
(with a dead electric locomotive in front), as 
Mr. Livesay himself explains. 

I think he was a bit severe, but he may be 
condoned as he had not yet taken lunch ! 
And I can affirm that the “ tail-wagging ” 
gave him a ravenous appetite ! 

Now, I thank you once more, and I should 
be very glad if you would let Mr. Livesay 
know how much his articles are appreciated 
in France. 

The first time he came to France, so appre- 
hensive, as he said, and we travelled together 
with Monsieur Leseigneur (the Kings’ driver 
and the king of the drivers !) on the footplate 
of the engine of the “‘ Golden Arrow,” I 
said to him, after a happy hour at “La 
Maison Blanche,” near the Gare du Nord, 
that at Calais, he was a stranger to us, but, 
at Paris, he was already our friend. And this 
is now more true than ever ! 

I beg you to excuse again my having 
treated your language so badly and I hope 
you will understand me in spite of this. | 
have said this also to Mr. Livesay, but he 


I think he pretends—for he is very polite— 
in a little while we will make of him a good 
Frenchman ! 
B. F. FILLon 
St. Ouen, 
France. 


RAILWAYS INTO ROADWAYS 


Sir,—After following the debate on this 
subject with its increasingly complicated 
statistics, and while not disputing that rail- 
ways need much reform and shedding of 
obsolete impedimenta, one is tempted to ask 
if the whole argument is not somewhat 
pointless. 

It seems logical to expect that after having 
taken up the tracks, &c., and replaced them 
by roads at enormous trouble and cost, and 
then filled them with the same or a greater 
number of vehicles than the present number 
of coaches and trucks, a system of traffic 
control and timetable working would immedi- 
ately become necessary, instead of the exist- 
ing haphazard working of most road traffic. 

A further logical development would be 
the greatest possible increase in vehicle size, 
and their coupling together, to obtain the 
highest ratio of load to operating manpower 
approaching the high ratios now obtained. 
Ultimately, coupling of more than three or 
four would encourage the redevelopment of 
some form of guiding track until the final 
result would be—to all intents and purposes 
—a railway as before except modernised— 
which is surely the current intention at a less 
cost and without the drastic upheaval of 
what is in essence a well tried system through- 
out the world ! 

C. G. DAHL, A.M.I.Mech.E. 

Guildford, Surrey, 

August 26, 1958. 


SmrR,—Some weeks ago the Railway Con- 
version League sent me a copy of Brigadier 
Lloyd’s “* Twilight of the Railways,”’ and 
later the Brigadier referred me to the corre- 
spondence in THE ENGINEER, which I have 
read with interest. But I am still without 
information on several points, e.g. ‘* What 
would be the real cost of transport on the 
new motor roads ?”’ and “ What charges 
are to be made for the use of them by coaches, 
lorries, and private cars ?”’ 

No one, I think, has denied that rubber- 
tyred vehicles, running on macadamised 
roads, require more fuel and manpower than 
steel-tyred trucks and coaches running on 
steel rails. Therefore, if the owners of motor 
lorries and coaches can offer lower charges 
than British Railways for the same services, 
it must be because they are allowed to throw 
part of their working expenses on someone 
else. Most people, when using the railway, 
think of the train as the thing they pay for ; 
in fact the train is only the last of many 
services which the railway-owner has to 
perform. A railway company had to buy 
the land for its lines and stations, build its 
tracks and depots (paying local rates on 
them), maintain, signal, police, and light 
them. All this is done for the motor-owner 


by the ratepayers, who have always been, in a 
sense, the biggest railway shareholders. 

In fact the motor-owner finds his “ perm- 
anent way”’—the road—provided by the 
ratepayers, so that the traveller by motor 
coach or the trader who sends goods by 
a lorry, is right in thinking that the coach, 
or lorry, is the thing he pays for. Note here 
that our railways have been handicapped 
from the beginning by the absurd Parlia- 
mentary rule that they must calculate their 
passenger fares on a mileage basis, without 
adding a penny for “ terminal” expenses. 
Most of the short-distance passenger traffic 
has always been carried at a loss, which is 
made up partly by huge profits on long- 
distance expresses. My own suggestion is 
that a penny or twopence should be charged 
for the ticket, with threepence a mile for the 
first 3 miles ; then twopence for the next 
97 miles, with three-halfpence for anything 
over 100 miles. 

Everyone can remember the effect of 
“smog” on the London death rate. Is it 
wise to increase this danger by substituting 
poisonous oil exhaust for coal smoke ? Is 
it safe to trust all our transport to imported 
oil? My own suggestions are simple : 
(1) discourage long-distance goods traffic on 
the roads by special duties on long-distance 
licences, and (2) heavier duties on the heavier 
lorries. Also higher duties on the higher- 
powered cars and coaches. Why not experi- 
ment with disused branch lines turned into 
motor roads ? 

J. E. ALLEN 

Cambridge, 

August 23, 1958. 


Sir,—The statistics relating to London 
Bridge station given by Mr. G. T. Moody, 
in your issue of August 29, indicate that the 
to-and-fro flow into, out of and through that 
station amounts to about 160,000 passengers 
a day. In England that may seem a lot, but 
in the city of Seattle, U.S.A., there is to be a 
freeway of designed capacity 160,000 vehicles 
a day (17,000 an hour). Its noteworthy 
feature, in the context of Mr. Moody’s letter, 
is that it will be comparable in width with 
the railway beyond London Bridge station. 
It therefore conveniently exposes that railway 
as a route the capacity of which has been 
choked right down—by rails. At present, 
reserved for railway trains, it can deal 
hourly with perhaps 68,000 passengers, most 
of them being crammed into the railway 
coaches because of the impossibility of cram- 
ming into the railway timetable the additional 
trains that are needed on this route : were it 
paved, and then reserved for 40-seater 
motor coaches, it could pass 680,000 passen- 
gers per hour, properly seated. In case 
someone with an eye for the elementary writes 
to say that that number of people would 
never need to use the route—which is a 
radial route serving only the 55 deg. south- 
easterly arc of the metropolitan circle—I 
would draw attention to the real significance 
of the figure 680,000 : which is that it shows 
how lightly trafficked London’s plentiful 
radial routes would be if converted from 
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railways into freeways. Even during the 
rush hours there would be ample room on 
them for other vehicles besides the motor 
coaches. Those other vehicles could be the 
cars of commuters preferring to drive them- 
selves. Where could they park ? The 
obvious answer is on the site of London 
Bridge station, demolished : few rail com- 
muters would cherish happy memories of it ; 
and, being twenty-two platforms wide, it 
would make a splendid site for a multi-storey 
car park in addition to serving as a motor 
coach station. Cannon Street could become 
the terminal motor coach station, with per- 
haps a shopping centre overhead—which is 
only typical of the urban planning possi- 
bilities consequent on railway conversion. 

T. I. LLoyp 

Railway Conversion League, 
123/124, Newgate Street, 
London, E.C.1. 
September 6, 1958. 


Book Reviews 


Dock and Harbour Engineering. Vol. I. 
The Design of Docks. By H. F. CoRNICK. 
Charles Griffin and Co., Ltd,. 42, Drury 
Lane, London, W.C.2. Price 105s. 

THE book under review is the first volume 

entitled “‘ The Design of Docks ”’ of a series 

of four volumes which between them give a 

comprehensive view of the general subject 

“Dock and Harbour Engineering.” The 

present work follows upon earlier works by 

Dr. Brysson Cunningham which have up till 

now been regarded as the standard books 

on this subject. 

When first confronted by the immense 
mass of information and erudition contained 
in Volume I every dock and harbour engineer 
is bound to gain a fuller appreciation of the 
scope and complexity of the branch of 
engineering in which he has himself been 
engaged. The first four of the six chapters 
in Volume I are mainly descriptive in 
character. They contain information illus- 
trated by many excellent reproductions of 
engineering drawings gathered from all parts 
of the world describing the problems in dock 
design with which engineers have been faced 
in the past and the solutions which have been 
adopted, together with the reasons which 
led to the adoption of them. The last two 
chapters deal more particularly with graving 
and floating docks, with slipways and with 
dock gates. Judging, however, from the sub- 
titles of chapters yet to be published there is 
still a great deal more, particularly on the 
design side, which the author intends to add 
in the later volumes. 

A monumental work of this description 
suffers from two disabilities which are perhaps 
unavoidable. As a historical record of what 
was actually done at a certain place at a 
certain period of time the information, draw- 
ings and so forth recorded in a work of this 
nature are necessarily somewhat curtailed 
and the information regarding the reasons for 
what was done is necessarily somewhat in- 
complete, so that anyone seeking to reach a 
full understanding of any particular project 
referred to in the text will have to refer to 
other records, such as the actual papers read 
before and published by the Institution of 
Civil Engineers or other bodies. It is a dis- 
ability in a book of this kind that the recorded 
plans and information do not convey the 
whole story. The other disability is that the 
recorded matter is usually out of date. A 
large proportion of the works illustrated and 
described in the book were designed and 
constructed a long time ago when the con- 
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structional materials available were quite 
different from what they are now, when the 
constructional plant and methods of carrying 
out work were quite different and when there 
was an almost unlimited supply of cheap 
labour available. 

There has in fact lately been a revolution in 
construction work, both in the matter of 
design, in the nature of the materials made 
use of, and in the methods of construction, 
and this fact has the effect of rendering the 
subject matter of such a book as this some- 
what obsolete. Not everything is obsolete, 
but some things are and the danger to a 
student of engineering reading such a book 
is that he may confuse the two. If, for 
example, it were desired to criticise the last 
chapter of Volume I dealing with dock gates, 
it would have to be noted that there is no 
mention of floating reinforced concrete gates 
which, where they can be employed, are the 
cheapest and simplest form of dock gate ; 
nor is there more than a bare mention of the 
flap-up type of steel dock gate, which to-day 
has largely superseded the older kinds that 
are so carefully described in the text. 

The two disabilities above mentioned do 
not detract from the value of the present 
work regarded as a record of the progress of 
dock and harbour engineering up to ten 
years ago. Considered moreover as a book 
of reference whereby any practising engineer 
or student can without too much effort 
make himself acquainted with the state of 
prior art, Mr. Cornick’s work on dock and 
harbour engineering will be invaluable. 


Vibration and Impact. By R. BURTON. 
Academic Books, Ltd., 129, Queensway, 
London, W.2. Price 68s. 

Many of the well-known textbooks on the 

theory of vibration have reappeared recently 

as revised and enlarged editions. It is there- 
fore refreshing to see an entirely new work. 

The author would appear to be devoted to 

his subject. He goes so far as to say, in the 

preface, that an understanding of the basic 
principles of vibration and oscillatory pheno- 
mena in general is needed by all engineering 
students, regardless of what their special 
interests may be; and that “ important 
educational values’’ are inherent in the 
study of vibrations. This admirable view- 
point has not, however, led to a single 
generalised theory covering all aspects of 
vibration, any practical system being merely 

a simplified case of such a theory. The 

reverse is very much in evidence. The reader 

is advised to work nobly through the entire 
book, thereby being taken very gently from 
the simplest problem to the more complex. 

The result is a typical textbook suitable for 

most university undergraduate courses, but 

not very stimulating for the expert. 

An interesting innovation is the intro- 
ductory chapter, which deals almost exclu- 
sively with the history of the subject, including 
a brief description of some of the early 
experiments. The one-degree-of-freedom 
system is considered in the next four chapters, 
first, for free vibrations, then with damping, 
followed by the complete case with a 
harmonic disturbing force. The governing 
equations of motion are derived carefully, 
no attempt having been made to generalise. 
The Lagrangian equations are not included, 
quite rightly, for a book of this scope. Damp- 
ing includes systems with dry friction or 
hysteresis loss. Negative damping leading 
to instability is also briefly referred to with 
particular reference to aerodynamic damping 
and flutter. Impact is considered in Chapter 
6 and the usual theory is discussed with only 
very few examples. This hardly warrants 
the inclusion of the word impact in the title. 
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Arising from impact, the theory of wave 
propagation in elastic bodies is, however, 
dealt with fairly fully in Chapter 11. The 
remaining chapters are devoted to systems 
with many degrees-of-freedom, vibrating 
beams, non-linear vibrations, measuring 
instruments and analogues, control systems 
and fatigue. The treatment of each of these 
topics is a good thorough introduction, 
although somewhat lengthy in parts. To find 
a simplified diagram of a cathode-ray tube 
in the chapter on measuring instruments 
would seem unnecessary ; it would have 
been more appropriate and useful to derive 
the theory of seismic instruments and to 
show under which conditions the reading is 
proportional to displacement, velocity or 
acceleration. The short chapter on fatigue 
of metals would also seem unnecessary except 
to remind the reader of the very serious con- 
sequences that can occur if his machine 
should develop excessive vibrations. 

The book is very well produced with many 
excellent diagrams and worked and unworked 
examples (answers given). A good feature is 
the list of suggested further reading at the 
conclusion of each chapter. There is a 
subject and a name index. 


An Analysis of the Error Involved in Unrolling 
the Flow Field in Turbine Problems. By 
VERNON J. Rossow. Mitteilungen aus 
dem Institut fiir Aerodynamik der 
ETH, No. 23. Verlag Leemann, Arbenz- 
strasse 20, Postfach, Ziirich 34. Price 
S.Fr.16. 

WHEN the number of blades of a turbine 

becomes very large (hub/casing diameter 

ratio v nearly 1), the flow field may be 
assumed to be approximately two-dimen- 
sional. The potential to be added, in the 
three-dimensional case, was given for the 

flow field near the vortex by Ginsburg (1956). 

Equations describing the three-dimensional 

flow in the region not near the vortex are 

studied in this paper, and a similar expression 
is found for the source line between hub and 
casing. Results are compared with previous 
electrolytic tank measurements, for v varying 
between 0-3 and 1. 


Books Received 


Water Power Engineering. By Rolt Hammond. 
Heywood and Co., Ltd., Ingersoll House, 9, Kings- 
way, London, W.C.2. Price 50s. 

Great Western Steam. By W. A. Tuplin. George 
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Walk, Chelsea, London, S.W.3. Price 63s. 
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Progress in Semiconductors, Vol. 3. Edited by 
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Functions of Real and Complex Variables. By 
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Heat and the Engineer 


By PROFESSOR O. A. SAUNDERS, F.R.S. 


In his Presidential Address to Section G of the British Association delivered on 

August 29 and here in part printed, Professor Saunders gave particular attention 

to problems of heat transfer. Amongst other matters he spoke about the funda- 

mental theory and dimensional analysis ; and he discussed regenerators, aero- 

dynamic heating, dropwise condensation, effusion cooling, the radiation from 
furnace flames and the use of liquid metals. 


THE FUNDAMENTALS OF HEAT TRANSFER 


HE science of heat transfer remains 

based on the three elementary processes 
of radiation, conduction and convection, but 
to these have been added heat transfer with 
change of phase, as in evaporation and con- 
densation, and with chemical reaction. The 
greatest difficulties of the subject arise from 
the complicated conditions in which these 
processes operate in practice. The basic 
differential equations of conduction and con- 
vection have been known for over a hundred 
years, but the boundary conditions for which 
solutions existed were for a long time so 
restrictive as to be of very limited use to the 
engineer. During the last quarter of a 
century the situation has changed greatly 
with the advent of numerical methods, includ- 
ing relaxation techniques and of digital and 
analogue computers. In the field of con- 
duction to-day, for example, even for un- 
steady state problems, there is no reason why 
any problem, however complicated the boun- 
dary conditions, cannot be solved given the 
necessary time and equipment. As an 
example, the temperature distribution in an 
axisymmetrical steam turbine rotor during 
the initial starting up period has recently 
been found in my department by using an 
electrical resistance analogue computer, this 
investigation being a necessary prelude to 
studying the thermal stresses involved, which 
are crucial matters to the designer. The 
shape of the rotor is very complicated, and, 
indeed, it is from the shape that the problem 
of stress concentration arises. 

In convection, which is perhaps the most 
difficult branch of heat transfer, great pro- 
gress has been made in solving the boundary 
layer equations for laminar flow for both 
free and forced convection and, as in the 
case of conduction, we are now in the 
position that with the aid of computers we can 
solve almost any problem. For example, 
solutions have been given for forced con- 
vection laminar boundary layer flow with 
temperature-varying physical properties, with 
and without fluid injection or removal at the 
surface. Recently cases of non-uniform 
surface temperature have been treated, start- 
ing by the stepped temperature distribution, 
which leads to the case of any arbitrary 
temperature distribution at the boundary. 
In free convection also, many new cases 
such as uniform heat input to a vertical plate 
have recently been solved. In fact, to sum 
up, there is not much research interest left 
in solving laminar flow convection problems 
since it is now largely a question of feeding 
the particular conditions into a computer. 

We are left, however, with turbulence, 
and here the position is quite different, as 
indeed is the case in any branch of fluid 
mechanics. Unfortunately the pace of 
modern industry is such that the flow is 
turbulent in the majority of applications. 
We still have to rely on experiment for find- 
ing turbulent heat transfer, even though 
considerable progress has been made towards 


understanding the temperature distributions 
in fluids in turbulent motion. The funda- 
mentals of the relation between heat transfer 
and friction for turbulent flow were given in 
the middle of the last century by Osborne 
Reynolds, and we still use developments of 
his method to-day. An example of this is the 
gas-cooled nuclear reactor in which the need 
for minimum pressure loss in the carbon 
dioxide flow is very important since some 
4 per cent of the final power output has to 
be fed back to drive the circulating fans, 
reducing the overall efficiency from 25 per 
cent to 21 per cent. The particular geo- 
metrical conditions of this application are a 
little unusual in that the gas flows through a 
long annular passage with heat flowing into 
it from a finned surface on the inner side, 
the heat flow being distributed in a non- 
uniform manner controlled by the neutron 
flux distribution, a set of conditions obviously 
not to be found in the textbooks. The flow 
is turbulent and the problem is to design the 
fins on the inner core so as to give satis- 
factory heat transfer coefficients everywhere 
with a minimum of pressure loss. This 
problem is actually a new and complicated 
variation of a very old engineering heat 
transfer problem, namely to get heat transfer 
without excessive pressure loss by varying 
the geometry of the boundary such as by 
roughening, grooving or other devices, a 
topic on which large numbers of patents 
have been taken out for boilers, heat ex- 
changers, &c. It has always seemed to me 
that, in very oversimplified terms, success 
depends on creating turbulent eddies in the 
places where the temperature gradients are a 
maximum and so far as possible to produce 
larger and slower-moving eddies rather than 
smaller faster ones, although, of course, there 
are limits to the extent to which this can be 
done. The developments in design of fins 
for the uranium cans in the new power 
stations will be followed with much interest. 


DIMENSIONAL ANALYSIS 


Some thirty years ago the engineer received 
much help in correlating experimenta! heat 
transfer data, particularly for turbulent con- 
vection, by the use of dimensionless groups 
of variables, and the use of Reynolds, 
Prandtl, Grashof and Nusselt numbers and 
Mach numbers is now universal, with more 
recent additions such as the Schmidt number 
for evaporation, Knudsen numbers for 
rarefied gases, and so on. It is rather 
remarkable that only during the last few 
months a new extension of dimensional 
analysis has come to light, namely vectional 
dimensional analysis which is based on the 
consideration of vectorial lengths in, say, the 
three directions of Cartesian co-ordinates, 
as independent fundamental units, instead 
of using only one unit of length as in ordinary 
dimensional analysis. This immediately 
leads, for laminar flow, to the relation 
Nu/4/(Re)=/(Pr) for forced convection and 
to Nu/,/(Gr)=F(Pr) for free convection, 
with an interesting extension to cases of 
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combined forced and free convection by 
including an additional independent variable 
group Re?/Gr on the right-hand side. 

It may be objected by the mathematically 
minded that these results follow immediately 
if we write the basic boundary layer differen- 
tial equations in non-dimensional form, 
which is indeed true, but the approach 
through dimensional analysis is of funda- 
mental and educational interest, and may be 
of value in studying new problems. It is also 
of interest that vectorial dimensional analysis 
applies only to laminar flow and not to 
turbulent flow ; in fact, it distinguishes the 
two on purely dimensional arguments. The 
reason, of course, is that in turbulent flow 
the directions of local viscous shearing and 
local conduction are not exclusively parallel 
to the surface, as they are for laminar 
boundary layer flow, with the result that 
prescribed vector dimensions cannot then 
be attached to the viscosity and thermal 
conductivity. 

Turning to radiation, apart from deter- 
mination of surface emissivities for different 
wavelengths, the main unknown fields are 
semi-transparent media, and radiation from 
clouds of particles in the important practical 
case of the luminous flame. The real diffi- 
culty in all these problems lies in determining 
the local radiation and absorbing the proper- 
ties, which in the case of flames are linked 
with the rate of carbon formation in the 
combustion process. These and other funda- 
mental problems will be referred to again 
later with reference to some _ practical 
applications. 

In the general field of heat transfer with 
change of phase, progress has been made 
recently with the solution of boundary layer 
problems with simultaneous heat and mass 
transfer and we are now able to treat theo- 
retically such matters as combined evapora- 
tion and heat transfer from wet or subliming 
surfaces. 


THE REGENERATOR 


The regenerator is one of the oldest forms 
of heat exchanger, large brickwork regener- 
ators beneath steel-melting and other types 
of furnaces being very common from the 
earliest days of furnaces, for the purposes of 
preheating air or gas to obtain higher flame 
temperatures and to recover waste heat. 
These regenerators also had the advantage 
that by the use of ceramics rather than 
metal, as in recuperators, high working 
temperatures were possible before the dis- 
covery of heat-resisting metal alloys. 

The regenerator is, however, apart from 
the use of ceramics, fundamentally a very 
attractive principle of heat exchange because 
it uses the same passage for alternate flow of 
hot gas and cold air, instead of two passages 
separated by a dividing wall as in the recuper- 
ator. This eliminates the mechanical prob- 
lem of separately sealing off each individual 
tube as in the tubular recuperator, and allows 
a better shape of flow passage for both fluids 
instead of, for example, the tortuous flow 
across baffled tube banks of a tubular 
recuperator. Also there is the possibility 
with regenerators of making the individual 
flow passages so small that the flow is 
laminar, and thereby reducing the ratio of 
friction pressure loss to heat transfer, which 
would be impossible with tubular recuper- 
ators in which tubes smaller than jin have 
not been contemplated for any large-scale 
exchangers because of the enormous prob- 
lem of sealing tens of thousands of tubes into 
endplates. The thermal recovery of a 
regenerator can also be raised to very high 
values, over 90 per cent, by so arranging 
the temperature distribution within the solid 
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that it resembles that in a counterflow 
recuperator, and by choosing the periodic 
time between reversals small enough for the 
solid temperature to fluctuate only slightly. 
These ideas on regenerators, which represent 
a new departure from the old massive brick- 
work regenerators of the steel works, were 
first pointed out by Ritz after the war, but 
despite the advantages just described the use 
of regenerators in industry has not yet 
extended much because of practical difficulties 
in finding a satisfactory mechanical arrange- 
ment. Two methods are possible, either to 
use stationary solid matrices with reversing 
valves, or to use a form of continuously 
rotating matrix, such as a disc or cylinder, 
part of which is situated in the hot stream 
and part in the cold, so that the rotating 
matrix passes from one to the other. The 
former arrangement is clumsy, and the 
Jatter involves some form of rubbing or 
rolling seal. For applications where com- 
pactness is essential, such as the vehicle gas 
turbine, the rotating regenerator is very 
attractive, but the problem of developing a 
seal which is effective with pressure differ- 
ences of two or more atmospheres and does 
not wear unduly, has not yet been solved. 
The whole future of the gas turbine for 
motor vehicles, and possibly other mobile 
applications, would be transformed by the 
development of a satisfactory regenerative 
heat exchanger, and although there are 
rumours of some success in U.S.A. by 
General Motors nothing has yet emerged. 


HIGH-SPEED HEAT TRANSFER AND MISSILE 
HEATING 

The principles of aerodynamic heating 
are now fairly well understood. The dis- 
sipation of energy by viscous action in the 
rapidly shearing boundary layer air develops 
heat which is removed into the main air- 
stream by conduction or eddy diffusion, but 
the two processes are so related that an equi- 
librium temperature is reached which, if the 
surface is unheated, is termed the adiabatic 
wall temperature and exceeds the main stream 
temperature by an amount depending on the 
Mach and Prandtl numbers of the stream. 
This excess temperature rises with the square 
of the Mach number, and at M=5 reaches 
about 1100 deg. Cent. for air at sea level 
temperature. Aircraft flying at supersonic 
speeds, and still more, missiles, therefore 
reach high temperatures even in the upper 
colder layers of the atmosphere, and metal 
models of conical missile heads have melted 
in a wind tunnel at M=6-9 after only about 
twenty seconds. Even if the surface does not 
melt, except when the duration of high-speed 
flight is short, the penetration of heat into 
the structure is unacceptable, and even for 
short durations severe thermal stresses may 
be caused. Various ingenious means have 
been proposed to overcome these difficulties. 
For continuous operation a source of cold 
is needed and in an aircraft this means either 
a refrigeration plant or using the cold capacity 
of the fuel, which is substantial especially 
for supersonic transport aircraft which 
require large jet engines. The attractions 
of using a cold fuel such as liquid hydrogen 
are considerable since most of the sensible 
“‘ cold ” is in the form of specific heat rather 
than latent heat. The distribution of the 
“cold”? throughout the aircraft structure 
and cabin is, however, no small problem. 
Another method, particularly for missiles, is 
to allow the metal surface, or some material 
coating it, to sublime into the air, thus 
abstracting latent heat at the surface. For 
all these purposes the designer needs to know 
heat transfer coefficients at very high Mach 
numbers, and although there is good evidence 
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that the heat transfer is proportional to the 
difference between the surface wall tempera- 
ture and the equilibrium adiabatic wall 
temperature up to Mach numbers of 4 or 5, 
there is still uncertainty concerning the heat 
transfer coefficients at very high Mach 
numbers. One difficulty is that there is 
evidence that the condition of flow in the 
boundary layer may be affected by the Mach 
number and also by the abstraction of heat, 
though this probably means a lower heat 
transfer coefficient than would otherwise be 
expected. 

While on the subject of aircraft, the aero- 
plane is a good example of heat always 
being in the wrong place and requiring the 
heat transfer engineer to get it to the right 
places. First, there is abundant heat in the 
engine, and the engine designer is at pains to 
keep it away from vital stressed parts such 
as the turbine blades and bearings, and the 
waste heat in the exhaust is enormous. But 
the cabin requires heating and the wings and 
air intakes de-icing, and the designer even 
goes so far as to use electrical energy, con- 
verted from fuel heat at poor efficiency, for 
these purposes. Again, the oil and fuel must 
be heated to prevent undue frosting or 
freezing. Aerodynamic heating is a further 
nuisance at high speeds. 

In connection with aircraft and aero- 
engines I encountered an interesting heat 
transfer problem in the early days of the last 
war, when I was asked by Sir Henry Tizard 
to consider means of injecting oxygen into 
Merlin aero-engines to restore the loss of 
power above the rated altitude, above which 
the supercharger is unable to maintain the 
maximum supercharge pressure, the aim 
being to raise the maximum ceiling to which 
fighter aircraft could climb, then about 
36,000ft. It was immediately evident that 
the oxygen had to be carried as liquid, and a 
system was devised for injecting liquid oxygen 
into the air intake of the engine. A serious 
difficulty, however, was that on turning on 
the liquid oxygen from the supply tank, 
the 14ft pipe leading to the injection nozzle 
became vapour locked and a minute or so 
elapsed before the steady supply could be 
established, which was useless from the 
pilot’s point of view. Insulation of the pipe 
was no help. In the end a double wall self- 
refrigerating pipe was devised with a number 
of small holes in the wall of the inner tube 
through which the liquid oxygen escaped into 
the annular space between the two tubes and 
cooled it mainly by evaporation. By suitably 
arranging the disposition of the small holes, 
the inner tube could be made to cool itself 
down to the boiling point rapidly enough for 
the liquid oxygen flow in the inner tube to 
become regular and full in a few seconds 
after turning on. Eventually, the appliance 
was installed in a fighter aircraft and raised 
its ceiling from 36,000ft to 38,000ft, also 
improving the mean rate of climb between 
30,000ft to 35,000ft from 650ft a minute to 
900ft a minute with a total duration of about 
fifteen minutes. But for the arrival of the 
gas turbine aircraft engines the device might 
well have had a much wider use. 


DROPWISE CONDENSATION 


For a long time it has been known that 
the heat transfer between a vapour and a 
surface upon which it is condensing, is much 
greater when the surface is not fully wetted 
and the vapour condenses as drops rather 
than as a continuous film. This conclusion 
was based on a simple measurement of steam 
condensing on a small surface, and coefficients 
of tens of thousands in British Units have 
been observed, compared with values of the 
order 1000 for film condensation. Incident- 
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ally, the precise physical mechanism of drop- 
wise condensation is still uncertain, and we 
do not really know why it gives such high 
values. Although the absence of the liquid 
film through which the heat of condensation 
must pass to the surface obviously reduces 
the resistance to heat transfer, the proportion 
of the surface in contact with the drops is 
not large, and the drops themselves are not 
so small as to offer no resistance to heat 
conduction. It is disputed whether or not 
condensation can take place on the bare 
surface between the drops, and theories have 
been suggested which involve rapid turbulence 
in the vapour close to the drop surface caused 
by movement of the drop surface due to 
surface tension variation with temperature. 
Whatever the explanation may be there is 
no doubt of the fact, and the question of 
practical application has caused much interest, 
especially recently. The difficulty of promot- 
ing and maintaining the dropwise condensa- 
tion has been substantially overcome in the 
case of steam condensers by the development 
at the Mechanical Engineering Research 
Laboratory of chemical additives of the 
mercaptan type, very small quantities of 
which are found to have the desired effect 
for quite long periods. The practical gain 
is, however, as so often happens in engineer- 
ing, much reduced when we come to an actual 
plant. This is partly because most of the 
heat transfer resistance is on the cooling 
water side, and raising cooling water 
velocities, with familiar corrosion troubles, 
is necessary to take full advantage of dropwise 
condensation. Other important matters are 
the effect of small quantities of non-con- 
densable air which appears to be more 
detrimental for dropwise than for filmwise 
condensation, and the fact that in parts of a 
condenser where the steam velocity is several 
feet a second the steam flow breaks up the 
water film and produces something resembling 
drops even under normal condenser operating 
conditions. Nevertheless, it is probable 
that power station condensers could be 
something like halved in size, and perhaps in 
cost, if a satisfactory dropwise condensing 
condition could be relied upon. 

For vapours other than steam, in chemical 
engineering processes, the attractions of 
dropwise condensation are considerable, 
but unfortunately chemists have not so far 
been able to find a promoting substance 
which will adhere to stainless steel in the 
same way as mercaptans adhere to a copper- 
based alloy. 


EFFUSION COOLING 


The cooling of a surface by forcing gas 
or liquid coolant through pores or slits or 
holes was first mentioned by Duwez. The 
main cooling effect arises from the insulating 
layer of cool fluid interposed between hot 
stream and the surface, though heat is also 
removed from the wall by the coolant direct. 
The effect is increased if the fluid is liquid 
and vaporises on emerging from the wall 
surface. The theory of this process has 
been worked out for continuous injection, 
but in practice only the use of porous 
walls gives a continuous film, the effects 
of injection from slots or holes being 
localised. Porous injection also tends to be 
wasteful of coolant in the downstream parts 
unless the distribution of injected flow can be 
made non-uniform by controlling the porosity 
or by some other means. The most obvious 
applications of effusion cooling are to gas 
turbine blades and combustion chambers, 
rocket chambers, missiles, and other cases 
where the protecting of the surface from a 
hot gas enables a cheaper material or high 
gas temperature to be used, but it is essential 
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to have a supply of coolant and one criterion 
by which effusion cooling is judged against 
other methods is the amount of coolant 
needed. It is now generally agreed that for 
most of the applications mentioned effusion 
cooling through porous walls such as sintered 
metals is more economical of cooling air than 
other methods, such as internal blade air 


passages, especially if the distribution of 


coolant can be efficiently arranged, but the 
main reason why the method has not been 
used much so far is the decreased mechanical 
strength, both tensile and shock, of sintered 
metals and ceramics compared with metallic 
alloys. There is no fundamental reason why 
sintered metal should not have comparable 
mechanical strength to metals, and more will 
probably be heard of these methods in the 
future, perhaps as a means of cooling local 
hot spots rather than of cooling large areas. 

A gas turbine combustion chamber with 
louvred walls through which cooling air is 
injected has been successfully used in the 
Auris gas turbine. 


RADIATION FROM LUMINOUS FURNACE FLAMES 


The luminous flame, from which heat is 
radiated by small carbon particles produced 
by heating in a local deficiency of oxygen, 
is widely used in boilers and industrial 
furnaces, especially open-hearth steel-melting 
furnaces. The calculation of the heat radiated 
from such flames is extremely difficult because 
we do not know the number and size of the 
carbon particles at each position along the 
flame. The design of furnaces is often 
extremely critical, and a better control of 
flame radiation might well save a lot of money 
both in fuel consumption and in initial and 
maintenance cost. In the open-hearth steel 
melting furnace particularly, the refractory 
roof has to be renewed frequently, and any- 
thing which can be done to lengthen its life 
while maintaining or even improving the 
time of melting is of considerable economic 
value. Since radiation processes do not scale 
down directly, measurements must be made 
on flames of comparable size to actual furnace 
flames. The work of the International Flame 
Research Organisation at Ijmuiden, in 
Holland, has done much towards the solution 
of these problems by systematic measure- 
ments of radiating powers, temperatures, 
emissivitics, &c., of flames from a variety of 
burners, conditions of air preheat, &c., with 
gaseous, liquid and solid fuels. The results 
so far indicate that for oil fuel diffusion 
flames—that is, oil flames in which the 
majority of the combustion air is entrained by 
the flame jet from its surroundings—the 
flame length is mainly determined by aero- 
dynamic variables and particularly by the 
momentum of the inflowing jet, and may be 
studied by model techniques. The radiation 
distribution over the flame length is dependent 
mainly on the carbon-hydrogen ratio of the 
fuel and the initial rate of mixing of air and 
fuel at the burner. Near the burner the 
emissivity is high, often approaching unity, 
decreasing as the carbon burns away along 
the flame, but since the temperature tends to 
rise along the flame the actual radiation does 
not vary greatly along the flame length. 
Several results of practical value have 
emerged from these investigations, including 
the importance of the momentum of the 
burner jet and the effect of adding pitch 
creosote to flames of low radiation, such as 
coke oven gas flames, in order to increase 
their radiating power. 

The flame problem is difficult to study 
because the radiation must be related back to 
variables, such as the burner design and 
arrangement, which are difficult to specify, 
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the processes of combustion and heat transfer 
are mixed up in the flame. The only scientific 
method of approach to such a problem is to 
make systematic measurements to elucidate 
the mechanisms at work and so to find which 
variables have large effects and which have 
negligible effects. 

In gas turbine combustion chambers, flame 
radiation has only a nuisance value, in that it 
necessitates more attention to cooling the 
walls by cold air or other means. Some 
recent work has shown that the type of flame 
stabilisers used in gas turbines give flames 
which radiate differently from diffusion 
flames. It is probable that the radiation from 
a luminous flame, unlike that from a non- 
luminous flame, is capable of control over 
wide limits by changing the burner design 
and arrangement even when the fuel and air 
remain the same. 


Liguip METALS 


The use of liquid metals for heat transfer 
has been brought to the forefront by nuclear 
reactor developments, since their high thermal 
conductivity makes them suitable for appli- 
cations where very high heat transfer rates 
are required as in the fast neutron reactor. 
Moreover, in sodium and sodium-potassium 
euctectic alloy particularly, we have sub- 
stances which do not capture neutrons 
wastefully and are therefore acceptable for 
reactors. The use of these substances, 
especially where water is likely to be present, 
seems at first sight to present formidable 
practical difficulties, but with the improve- 
ments in sealing and handling techniques 
which are in any case essential in dealing with 
nuclear appliances, these are no longer 
considered even serious. Prior to the nuclear 
application, the only liquid metal used was 
mercury, which has the disadvantage of 
toxicity. Heat transfer coefficients for liquid 
metals have now been extensively measured, 
but there is still some uncertainty in inter- 
preting results which may be connected with 
the effects of thermal conduction in the 
direction of flow, which is negligible in non- 
metallic liquids. Liquid metals will probably 
be more widely used for heat transference in 
many industrial applications in the future, 
such, for example, as in steam reheating in 
power plant where they would enable the 
steam to be heated in heat exchangers close 
to the turbines. It is to be remembered, 
however, that liquid metals have relatively 
low specific heats compared with other liquids, 
which means that the weight of fluid neces- 
sary for a given heat removal may be high. 
The high temperature drops across the thick- 
ness of the walls of the tubes carrying liquid 
metal coolant may also become a critical 
factor, reaching as much as 500 deg. Fah. in 
0-02in thickness of stainless steel tube wall, 
for a flux of 3,000,000 B.Th.U. per square 
foot per hour. 

In this address I have mentioned only a 
few of the many kinds of heat transfer prob- 
lems encountered by engineers and there has 
been no time to speak of many others such as 
boiling liquids, rotating bodies, and surfaces 
in contact. It seems that with the coming of 
new industries such as electronic, aircraft 
engineering, nuclear and chemical engineer- 
ing, quite new kinds of heat transfer problems 
arise, or at any rate unexpected developments 
of old problems, with the result that the 
scientists and engineers are trying to solve 
new problems and consolidate the back- 
ground of the subject at the same time. 
However, an immense amount of theoretical 
and experimental effort is now being put 
into heat transfer research to-day, especially 
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in the U.S.A., and the recent words of 
H. L. Dryden, Director of the National 
Advisory Committee for Aeronautics, may 
well be quoted : 

“* Creative research, inventive development, 
inspired design and novel construction in the 
field of heat transfer—all must be accelerated 
on a broad front to keep pace with the needs 
of modern technology. Nuclear reactors, 
rocket engines, high-speed ballistic missiles 
re-entering the atmosphere, and certain types 
of chemical engineering equipment encounter 
extreme conditions of temperature and rate 
of heat transfer, challenging scientists and 
engineers to explore new problems and 
ranges of parameters.” 

Theoretical methods have greatly contri- 
buted to advancing our knowledge in the 
last quarter of a century, and will continue 
to do so, but I should like to conclude by 
making a plea for more experimental work. 
This can be of two kinds. First, we need 
careful experiments under controlled con- 
ditions, to evaluate physical properties and 
the experimental constants of phenomena 
such as turbulent convection. Secondly, we 
need more experimental observation of what 
is happening in actual appliances. In heat 
transfer experimental measurements are not 
easy, and there are plenty of opportunities 
awaiting the young research physicist and 
engineer. 


Studies of Arch Dams and other 
Problems at Lisbon 


THE Laboratorio Nacional de Engenharia 
Civil at Lisbon in Portugal, which is directed by 
Manuel Rocha, has just published thirteen 
reports on recent work carried out there. Eight 
of these reports are in English, three in French, 
and two in Portuguese. 

The bulk of this work concerns recent Portu- 
guese dams, seven of the reports being on 
researches into the design and behaviour of dams. 
A general study of six Portuguese arch dams, 
ranging in height from 60m to 135m, is reprinted 
from the American Society of Civil Engineers’ 
Journal, since it was first presented at the 
A.S.C.E. symposium on arch dams held at 
Knoxsville in 1956. The study concentrates on 
two aspects—model testing for design, and 
observations in the field of the completed struc- 
tures. This correlation of model analysis and 
full-scale observation has enabled later designs 
to be modified to gain increased economy with 
safety. The five dams treated in this way are 
Castelo-do-Bode, Venda Nova, Cabril, Sala- 
monde, Bouca and Canicada. 

An original paper in Portuguese describes a 
method of computing temperature variations in a 
concrete dam, after all the heat of hydration has 
been lost. The remaining studies concerned with 
dams are reprints of papers presented at the 1955 
Rilem symposium in Lisbon, and describe the 
measurements of strains, absolute displacements 
and joint movements in large dams ; a résumé of 
the methods and apparatus used in such work is 
given in one paper. 

Other papers reprinted from the Rilem sym- 
posium concern problems in precise levelling, 
stress and strain measurement of some reinforced 
concrete structures, principally bridges, apparatus 
for measuring displacements in slopes and 
embankments, and an evaluation of the safety of 
various steel bridges built over sixty years ago. 
Finally, there are two original papers, one, in 
French, deals with applications of radio-isotopes 
in civil engineering, and gives an example of 
such application, namely, the use of a tracer to 
study the movement of sand on the sea bed. 
The second, in Portuguese, is a review of the 
clay industry in Portugal, development of which, 
it is contended, is not receiving sufficient interest. 
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International Astronautical Congress 


EARLY a year ago members of the 
world’s astronautical societies met 
together in Barcelona as “ Sputnik I” was 
making its first few orbits around the earth. 
It had been hoped that when they reassembled 
in Amsterdam at the end of last month that 
the first lunar probe would have accomplished 
its mission successfully, but that was not to 
be. As it happened, it was news of another 
Russian achievement which was announced 
the safe recovery of two dogs from a 
rocket flight to a height of 250 miles, appar- 
ently without the use of parachutes. How- 
ever, Russian scientists attending the Ninth 
International Astronautical Congress at the 
University of Amsterdam, August 25-30, 
thought that the publicity given to the 
achievement in the press was unwarranted. 
To them it was just another successful 
biological experiment and only the establish- 
ment of the first manned satellite would be 
regarded as a great step forward. 
Nevertheless, the past year has seen many 
advances in the field of astronautics and a 
great increase in the effort being devoted to 
space research. This was reflected in the 
number of papers (over eighty) presented to 
the scientific sessions of the Congress, which 
was double that given at Barcelona, so that 


parallel lecture sessions were needed. If - 


this tendency continues, the Congress will 
become too big to be held within a single 
week ; many participants were already 
regretting that the parallel sessions prevented 
them from attending all the papers in which 
they were interested, and this difficulty was 
made worse by last-minute changes in time- 
table. A partial solution would be to fix a 
much higher standard for the acceptance of 
contributions, which in this case ranged from 
the excellent to the trivial. Unfortunately, 
in international meetings of this kind, the 
inclusion of one or more papers is often a 
matter of national prestige. 

One of the two series of lecture sessions 
was devoted entirely to propulsion systems 
and propellants. G. V. R. Rao, of the 
Rocketdyne Division of North American 
Aviation, Inc., presented a method of design- 
ing rocket nozzle wall contours to give 
optimum thrust. E. Biichner gave _per- 
formance data for various liquid and solid 
propellants. J. Corbeau and C. Diol made a 
mathematical study of the effect of various 
factors (rate of injection, turbulence, degree 
of atomisation, chamber dimensions) on the 
combustion of fuel droplets in a_ rocket 
combustion chamber. E. W. Price, of the 
U.S. Naval Ordnance Test Station, discussed 
combustion instability in solid propellant 
rocket motors and means for its detection. 
The low-frequency mode of pressure oscilla- 
tion sometimes found in liquid-propellant 
motors is rarely, if ever, found in “ solids,” 
where oscillation frequencies of the order of 
3000—50,000 c/s are observed. Instability 
can be suppressed by suitable nozzle design 
or by inclusion of suspended particles 
(introduced as additives in the propellant) in 
the gas flow. Some promising work has been 
done with additives such as carbon, alumi- 
nium and aluminium oxide. 

J. A. Vandenkerckhove dealt with the 
mathematics of designing an optimum solid 
propellant rocket, and Monsieur Serruys 
with the importance of thermodynamics in 
evaluating rocket performance possibilities. 
H. Itokawa briefly described the development 
of the “Kappa” upper atmosphere sounding 
rocket for the Institute of Industrial Science 


of the University of Tokyo, and his talk was 
illustrated with a colour cine-film. The 
rocket was developed in connection with the 
International Geophysical Year, a_ basic 
study on solid-propellant two-stage rockets 
(“* Pencil *’ and ** Baby ”’) being carried out in 
1955. Single-stage ** Kappa” rockets were 
fired in 1956, and two-stage ** Kappas ”’ in 
1957. The first sounding flight took place 
on June 30, 1958, using a type 6 “* Kappa ”’ ; 
the maximum altitude attained was 70km, 
and the maximum speed Mach 5:5. It is 
hoped that a type 7 “‘ Kappa” now being 
developed will reach 100km altitude. Mr. 
Itokawa said that the programme is being 
carried out by volunteers ; the film showed 
their equipment for constructing the rockets, 
carrying out static tests, launching and 
tracking, &c. It is understood that the 
Japanese military authorities are now inter- 
ested in these rockets. 

But the main emphasis was on more 
advanced systems of propulsion, and this 
was evident even at the official opening of the 
Congress, when Theodore von Karman gave 
an address on magnetofluidmechanics, the 
term he preferred for the new branch of 
science often known as _ magnetohydro- 
dynamics, or by other names. This finds 
applications not only in attempts to produce 
thermonuclear power, but also with suéh 
propulsion systems as the ion rocket and 
electromagnetic ramjet, and with flight in the 
atmosphere at hypersonic speeds, e.g. during 
re-entry. 

Dr. L. R. Shepherd, of the Atomic Energy 
Research Establishment, Harwell (Chairman 
of the British Interplanetary Society), reviewed 
possible electric propulsion systems,’ and 
favoured the use of a closed-cycle plasma 
generator coupled to a magnetic plasma 
accelerator. [Electric propulsion develops 
only low thrusts and is not suitable for 
taking-off from the earth and similar planets, 
but if the engines could be taken up or 
assembled in space, they would be suitable 
for journeys out from satellite orbits. While 
these systems are not of immediate importance 
in astronautics, there is a current U.S. 
research project (“‘ Snooper”’) for a light- 
weight electric propulsion unit small enough 
to be projected into an orbit by existing 
vehicles. Various American firms are 
engaged in the necessary preliminary research 
and development work. 

Five physicists from the Research and 
Advanced Development Division of Avco 
Manufacturing Corporation, Lawrence, 
Mass, described their experiments in gene- 
rating plasma with fluids-stabilised arcs. 
Both gas and water-stabilisation have been 
examined and the latter is considered superior; 
temperatures and specific impulse are higher, 
but the mass flow is less. Considerable 
information has been obtained on arcs of 
high power (25kW to 500kW). The fraction 
of input electrical energy converted into gas 
enthalpy is of the order of 50 to 70 per cent. 
The main problem in actually using plasma 
generators for propulsion is primarily one of 
scaling and of finding a power package small 
enough to be lifted into a satellite orbit. 

W. H. Bostick, of the Stevens Institute of 
Technology, Hoboken, New Jersey, was 
concerned not with generation but with the 
magnetic acceleration of plasma, and he 
analysed four possible types of accelerator. 
Both theory and experiment indicated that 
velocities of 2 10° centimetres per second 
(specific impulses of 2x 10* seconds) could 
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readily be produced, and that with improve- 
ments in technique velocities of 10° centi- 
metres per second might be attainable. 
H. Bednarczyk (Austria) also discussed 
magnetic acceleration. 

Another propulsive method employing 
plasma, but one even further removed from 
present possibilities, was suggested by B. 
Karlovitz and B. Lewis, of Combustion and 
Explosives Research Inc. They thought that 
it might be possible to ionise interstellar gas 
ahead of the vehicle by using high-voltage 
electron beams and then accelerating the 
ionised gas mass by the electromagnetic field 
system of the vehicle. This would presuppose 
that a large output of electric power was 
available, e.g. from a thermonuclear gener- 
ator. Electric power requirements for various 
types of vehicle were investigated by J. H. 
Huth ; scientific satellites would not require 
more than about 100W and this could be 
provided by batteries, solar cells or possible 
by radioisotope units. Electrical propulsion 
and manned spacecraft would necessitate the 
provision of several megawatts, from either 
nuclear or solar sources. 

In a discussion of “ trans-conventional ”’ 
propulsion systems, G. C. Szego, of the 
General Electric Company, U.S.A., reached 
the conclusion that the metastable states of 
helium and neon were the only free radicals 
which might be attractive energy sources for 
propulsion. J. Hilsenrath, M. S. Green and 
C. W. Beckett, of the U.S. National Bureau 
of Standards, gave a method for computing 
certain thermodynamic properties of gases 
and gas mixtures containing atoms and ions 
in equilibrium. Typical results were given 
for oxygen, nitrogen and air at 25,000 deg. 
to 2,000,000 deg. K. 

Eugen Sanger, a former President of the 
I.A.F., had studied in detail the conditions 
under which the use of a stream of photons 
for reaction propulsion could compete suc- 
cessfully with other systems. His wife, Irene 
Sanger-Bredt, contributed a systematic review 
of the various possible rocket types and 
presented thermodynamic data for the 
hydrogen-oxygen system. W. Peschka con- 
sidered the use of atomic hydrogen as a fuel 
for liquid-propellant rockets. 

Among the subjects other than propulsion, 
artificial satellites naturally occupied a pro- 
minent place. Three Russian papers were con- 
cerned with their “*Sputniks”: K. F. Ogorod- 
nikov told how the Soviet visual and photo- 
graphic observation stations were organised 
and equipped, L. I. Sedov reported on the 
orbits of the three ““Sputniks”’ and the deduced 
values of the atmospheric density, V. I. 
Krassovskii gave a more detailed account of 
the geophysical investigations made with 
the help of “‘ Sputnik III.” In general, the 
Russian results were in agreement with those 
obtained by America and Britain. 

The techniques used here for analysing 
radio and optical observations of artificial 
satellites were summarised by R. H. Merson, 
of the Royal Aircraft Establishment, Farn- 
borough, who also gave preliminary results 
of the analysis of “* Sputnik IL” observations. 
The theoretical and observed values of the 
rate of rotation of the orbital plane differ by 
0-7 per cent, and this indicates the possibility 
of improving the accepted values for the co- 
efficients in the formula for the earth’s 
gravitational potential field. Another British 
contribution was by T. R. F. Nonweiler, a 
lecturer in Aeronautical Engineering at the 
Queen’s University of Belfast, who has 
already published several papers on re- 
entry problems. In a study of the motion of 
an earth satellite during that part of re-entry 
where aerodynamic forces predominate he 
demonstrated that the motion was relatively 
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insensitive to the form of orbit previously 
described, provided a sufficiently large number 
of circuits had been made. The retardation 
suffered was also independent of the size, 
shape and weight of the satellite—these 
factors merely determined the height at which 
retardation occurred. 

Those attending the Congress were natur- 
ally looking forward to hearing Dr. Wernher 
von Braun, Director of the Development 

rations Division of the U.S. Army 
Ballistic Missile Agency at Redstone Arsenal, 
Huntsville, Alabama (and formerly in charge 
of the development of the “ V.2”’ missile at 
Peenemunde), speak on the American “ Ex- 
plorer”’ launching vehicles. However, his 
paper had to be postponed on_ several 
occasions and was not given until the last day 
of the Congress, as he injured his back in 
stooping to pick up a piece of paper and was 
confined to bed in case he had a slipped disc. 
When he was able to appear, he gave an 
interesting account of the construction and 
launching of “ Explorer” (THE ENGINEER, 
September 5, page 372) and revealed that 
** Explorer V ” had failed through the burnt- 
out first stage running into the rear of the 
remainder of the rocket during a coasting 
period. : 

The scientific results obtained from the 
‘Explorer’ satellites were reported by 
A. R. Hibbs, of the California Institute of 
Technology, and also by Dr. James van 
Allen and others of the lowa State Univer- 
sity. The latter paper dealt solely with the 
radiation measurements from “ Explorer 
IV.” At altitudes above 1000km there is a 
belt of high-intensity radiation. This varied 
both in quantity and quality with latitude 
and altitude. A low-energy component was 
usually present, but the number of high- 
energy particles increased as the magnetic 
equator was approached. . ; 

Professor S. F. Singer, of the University of 
Maryland, has developed a most ingenious 
theory which explains the origin of this belt. 
Actually, it was developed in connection with 
a new theory of magnetic storms and aurore, 
but its results are compatible with the data 
from “ Explorer IV.” Neutrons produced 
by interaction of cosmic rays with the 
atmosphere undergo radioactive decay into 
protons. A minute proportion become 
‘trapped’ by the earth’s magnetic field, 
and then move backwards and forwards 
from pole to pole in a spiral movement around 
the lines of force. This motion can continue 
almost indefinitely, so that over millions of 
years a minute increment of particles has 
built up into the intense field discovered by 
“Explorer ” satellites. The theory indicates 
that the field stretches from 250 miles to 
40,000 miles above the earth’s surface, with 
a maximum at about 6000 miles altitude. 
Important deductions are that manned 
satellite flight is not likely to be permissible 
above 250 miles altitude, unless it is possible 
to build into the ship either “* shadow screen- 
ing” (the weight penalty for complete 
screening is prohibitive) or electromagnetic 
screening ; that escape into space is possible 
near the magnetic poles (where the radiation 
belt should be absent) ; and that it should 
not be too difficult to sweep away the belt by 
absorption in artificial satellites (the low 
rate of build-up means that the belt would 
not be restored within the foreseeable future). 
This is the only explanation for the radiation 
that can be advanced at present ; Professor 
Singer has suggested that his theory could be 
confirmed by sending a small electron 
accelerator up in a satellite to produce an 
artificial “* trapped field.” . 

Among the other papers concerned with 
satellites, mention can be made of that by 
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R. E. Roberson, of North American Aviation 
Inc., which was a mathematical analysis of 
the classical proposal for controlling the 
attitude of a space vehicle by internal rotating 
masses. Fred L. Whipple (director of the 
Smithsonian Astrophysical Observatory) put 
forward a plan for establishing an orbital 
astronomical telescope which would be pro- 
vided with an electronic scanning system so 
that the image could be transmitted to a 
ground station. 

Bryan R. Noton, a consulting engineer in 
Sweden, stressed the advantage of using com- 
posite or sandwich structures for vehicle 
construction ; work is in progress on honey- 
comb cores and panels in silicone plastics, 
titanium, Inconel X, and other elevated 
temperature materials. Foamed ceramic 
cores have also been produced. 

R. P. Haviland, of the U.S. General Electric 
Company, suggested that although the present 
state of rocketry limits the distance of closest 
approach to the sun to about the orbit of 
Mercury, available components would permit 
the design of a probe capable of reaching 
within 5,000,000 miles of the solar surface. 
Some of the considerations involved in the 
design of a solar probe were discussed—com- 
ponent temperatures, stabilisation, telemetry, 
instrumentation, &c. 

Astronautics is more immediately concerned 
with lunar, rather than solar, probes. The 
launching failure of the first U.S. attempt to 
reach the moon has left us still in ignorance 
as to whether present techniques of guidance 
and control are sufficiently precise for this 
task. A purely ballistic trajectory is desir- 
able, but it may be necessary for a mid-course 
correction to be applied. M. W. Hunter, 
W. B. Klemperer and R. J. Gunkel (Douglas 
Aircraft Company) have studied the problem 
of applying a corrective impulse, and their 
paper commented on both the approximate 
two-dimensional solution and the more 
accurate three-dimensional one. In one 
example given, the use of such an impulse 
increased the angular tolerance in initial 
flight path angle from +3 to +9 milliradians. 

Other papers concerned with orbits and 
navigation included ‘ Accuracy Require- 
ments for Interplanetary Ballistic Trajec- 
tories,” by T. A. Magness, J. B. McGuire and 
O. K. Smith (Ramo-Wooldridge Corpora- 
tion; emphasis on the Earth-Mars and 
Earth-Venus shots) ; “* General Variational 
Theory of the Flight Paths of Rocket-Powered 
Aircraft, Missiles and Satellite Carriers,’ by 
Professor Angelo Miele (Purdue University) ; 
‘*An Interplanetary Navigation System,” 
by E. V. Stearns (Lockheed Missile Systems 
Division ; the Earth-Venus journey was 
selected for specific discussion) ; and “* Inter- 
planetary Trajectories with Excess Energy,” 
by W. E. Moecjel (NACA Lewis Flight Pro- 
pulsion Laboratory ; several families of 
interplanetary trajectories analysed). 

A large sector of American industry is 
now working in the astronautics field, as is 
evident from the firms mentioned above and 
from the list of persons registering for the 
Congress. Indeed, the stage has now been 
reached when some US. firms are unable to 
carry out all the work which they would like 
todo. Their representatives at the Congress 
were seeking European organisations to 
whom they could allocate research contracts. 

In addition to the scientific sessions a 
colloquium on the law of space was held in 
the Rolzaal (Hall of Knights) at the Bin- 
nenhof (Parliament Buildings), at The Hague. 
It was concerned with such questions as the 
liability for damage to aircraft or other 
property resulting from satellite or rocket 
experiments, the interference of satellite radio 
transmissions with ordinary telecommunica- 
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tions, &c. A resolution was passed that a 
new international convention should settle 
the legal problems involved in the develop- 
ment of astronautics, that an International 
Astronautical Federation legal committee 
should be established, and that the United 
Nations should be informed of the willing- 
ness of the 1.A.F. to co-operate in any action 
in the field of astronautics. 

Mr. Andrew G. Haley (an American lawyer 
specialising in telecommunications and air 
law) was re-elected president of the I.A.F, 
As the U.S.S.R. has found it impossible to 
hold the 1959 Congress in Moscow because 
of inadequate hotel accommodation, it was 
decided that the next Congress should be 
organised by the British Interplanetary 
Society in London, September 14 to 19, 1959. 

During the Congress discussions were held 
among the representatives of the various 
Commonwealth  astronautical societies 
present. It was agreed to promote the forma- 
tion of similar societies in Australasia and 
Rhodesia, and to organise a joint Common- 
wealth meeting in London immediately 
before the next I.A.F. Congress. 


Compound Flow Fan 


We illustrate a new fan developed by Keith 
Blackman, Ltd., Mill Mead Road, London, 
N.17, which is known as the ‘‘ Ax-Cent ’ come 
pound flow fan. It is said to combine the 
advantages of both the basic axial and centrifugal 
designs of fan, being similar in external appear- 
ance to an axial fan yet possessing centrifugal fan 
characteristics. 

The fan differs from the conventional axial 
design in that its cylindrical casing contains a 
venturi type inlet to a shrouded, compound flow 
impeller followed by guide vanes. The maker 





Inlet end of ** Ax-Cent ’’ fan, showing venturi design 
inlet to the shrouded, compound flow impeller 


states that with its steep pressure/volume charac- 
teristic the fan contrasts sharply with the normal 
axial type because as a single-stage unit it pro- 
vides twice the pressure development of the 
single-stage axial fan running at the same speed, 
its pressure/volume being more comparable with 
a two-stage axial type fan. The mechanical 
efficiency and relatively low sound level of the 
new fan is said to compare very favourably 
with that of a centrifugal fan for equal duty. 
The “ Ax-Cent””’ fan can be used for higher 
pressure duties with an acceptable sound level 
which has hitherto necessitated a centrifugal fan ; 
in cases where the centrifugal type is difficult to 
accommodate because of equipment or duct 
layout, or because of restrictions of available 


space. 
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Shaft Generator for Motor Tankers 


N interesting arrangement for taking auxiliary 
power supplies from a ship’s main engines is 
illustrated here ; it consists of a direct current 
generator built around the intermediate pro- 
peller shaft. This equipment has been designed 
and made by W. H. Allen, Sons and Co., Ltd., 
Bedford, for installation in the motor tankers 
“London Majesty’’ and “London Victory,” 
owned by London and Overseas Freighters, Ltd. 
Five main requirements for this shaft gene- 
rator were specified by the tanker owner. First, 





150kW, 110V, shaft generator for motor tanker ‘*London Maijesty.’’ Because 
of the slow shaft speed (about 80 to 125 r.p.m.), the generator is force-cooled 
by a motor-driven fan mounted on the frame at the driving end 


that the generator should be built as a part of the 
intermediate propeller shaft without any welding 
on the shaft, the flange at each end being forged 
integral with the shaft. Secondly, that the 
generator should give its output of 150kW at 
110V at a constant voltage over the speed range 
of 80/126 r.p.m. Thirdly, that the voltage should 
remain sensibly constant over the foregoing 
speed range. Fourthly, that the excitation should 
come from an independent I110V d.c. source. 
Fifthly, that the machines should be water- 
tight up to the underside of the shaft. 

In meeting this specification, the major diffi- 
culties faced were those associated with cyclic 


irregularity of engine speed, particularly under 
seagoing conditions ; steady and transient voltage 
control ; relative movement of the ship’s struc- 
ture; shaft currents, and maintenance of the 
generator. The main points of interest about 
the design are summarised here. 

Except for that part of the shaft carrying the 
commutator and armature, the generator shaft 
conforms exactly to the design and proportions of 
the existing intermediate propeller shaft. The 
part of the shaft that carries the commutator 
and armature is forged 
up to a diameter greater 
than the couplings. 
Longitudinal ventilating 
ducts are ploughed out 
of this increased dia- 
meter, forming arms to 
which the core discs are 
keyed by means of 
tapered keys. Solid 
forged couplings (as on 
the intermediate pro- 
peller shaft) are incor- 
porated in the generator 
shaft. The commutator 
is designed to be with- 
drawn over the coupling 
if required. 

To provide constant 
voltage at any ship speed, 
the generator is designed 
so that it will generate 
normal voltage when 
running at any speed 
between 80 and 126 
r.p.m., the voltage being 
automatically controlled 
by a_ Brown- Boveri 
automatic voltage regu- 
lator. The time constant 
of the shunt coils and 
the automatic voltage 
regulator is such that 
there should be no ap- 
preciable flicker under 
bad weather conditions. 

The magnet frame and pedestal bearings are 
secured by fitted bolts to a substantial bedplate 
which, together with the pedestal bearings, were 
designed, manufactured and installed by the 
North Eastern Marine Engineering Company, 
Ltd., who had previously built and installed the 
main machinery for the two tankers, “ London 
Majesty ’’ and “ London Victory.” 

The generator has an unusually large air gap, 
to provide a margin of safety and avoid the 
damage that would result from exceptional wear 
in the bearings, each of which is fitted with a 
wear-down gauge for checking the amount of 
wear. Special attention was given to the design 
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of the connections with the aim of eliminating 
any magnetic field around the shaft. Neverthe- 
less, to short-circuit any stray currents and 
prevent electrolytic action, either within the 
ship’s structure or the main engine bearings, two 
special-quality brushes, capable of running on an 
oily steel shaft, are provided at each end of the 
machine, the brushes being earthed directly to 
the ship. The commutator end bracket is 
designed to take a commutator grinder, so that 
truing-up can be carried out when necessary 
with the minimum of inconvenience. The main 
poles and interpoles are detachable and can be 
withdrawn from the driving end. 

Because of the water which is often present in 
the tail-shaft compartment of the ship, the 
generator is of watertight construction to the 
underside of the shaft. Heaters are fitted in the 
bottom of the commutator end plate to keep the 
temperature above ambient and so prevent 
condensation within the machine when it is out 
of use. 

Because of its slow speed, the machine is 
force-ventilated by a separate motor-driven fan 
at the driving end, designed to provide the 
required quantity of cooling air when the 
machine is running at 80 r.p.m. A filter is fitted 
in the air trunking for removing oily vapour, and 
the direction of air flow is such that the carbon 
dust is blown away from the commutator and 
windings. 

Audible alarms are installed to operate in the 
event of failure of the ventilating motor, or a 
drop in voltage below 110V caused by the speed 
falling to well below 80 r.p.m., or the engine 
stopping. No difficulties are anticipated when 
the engine is reversed. 


Argentine Iron and Steel Works 


It is announced that a contract has been signed 
between the Zapla iron and steel works, which is 
administered by the Direccidn General de 
Fabricaciones Militares, and the German firm 
Demag, of Duisburg. The latter is to supply 
blast-furnace equipment and complete instal- 
lations for a steel works and roiling mill plant. 
As far back as 1953, an agreement for consultant 
services was concluded between the Zapla works 
and Demag, covering the modernisation and 
extension of the existing blast-furnace plant at 
Argentina’s first integrated iron and steel works, 
which was to use native raw material resources 
for its production processes. The site for the 
works is 1800km from Buenos Aires, in Jujuy 
Province, near the Bolivian frontier, and the 
great Sierra de Zapla mountain range. The 
project envisages the gradual replacement of the 
two blast-furnaces with a daily output of 60 tons 
by four blast-furnaces with a daily unit output of 
125 to 150 tons. Whereas hitherto the annual 
output of 35,000 to 40,000 tons of foundry iron 
produced was despatched by the works to other 
concerns in Argentina, the future annual output 
of roughly 165,000 tons of blast-furnace metal 
will, for the main part, be processed in a com- 
bined basic Bessemer and electric steel shop. 

The steel works will have three 15-ton con- 
verters and a 20-ton electric-arc furnace with a 
combined annual output of 140,000—150,000 tons 
of ingot steel. 

In the initial stage of development of the 
Zapla works the steel will be further processed 
in a 720mm three-high blooming mill and a 
475mm three-high medium-section mill with an 
annual output of 120,000 tons of sections varying 
from #in upwards to 4in. When all rolling mill 
facilities have been finally installed, a light- 
section and wire-rod mill will be included in the 
plant. 

The raw materials used by the works are in 
the immediate vicinity, ore being mined in the 
Sierra de Zapla. Metallurgical fuel in the form 
of charcoal comes from eucalyptus trees specially 
grown in huge plantations to meet the plant’s 
demands. Hitherto, the wood has been burned 
to charcoal in the old charcoal-pile process, but the 
project envisages a complete wood carbonisation 
plant which will produce up to 75 per cent of the 
charcoal needed for the blast-furnaces. The top 
gas generated in the biast-furnaces and the 
combustible by-products from the wood-carboni- 
sation plant will be used to produce electric 
power for the’works. 
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Packaging Research Laboratory 


THE packing of goods for transport and stor- 
age under different climatic conditions has for 
several years been recognised by all branches of 
industry to be of particular economic importance, 
especially where fragile parts, delicate instru- 
ments, high precision equipment and machines 
have to be exported. To provide the necessary 





Vibration tester for packaged equipment 


protection against the effects of impact, vibration 
and corrosion in transport and storage many 
materials and techniques have been developed, 
and much knowledge acquired in their applica- 
tion by firms specialising in packing. One such 
specialist firm is Geo. Salter and Co., Ltd., of 
West Bromwich, the makers of springs and 
spring balances. This firm, some ten years ago, 
set up a small pre-packing department for its own 
products and proceeded to develop techniques 
which would ensure that goods exported or 
stored for long periods would be unaffected by 
extreme climatic conditions and survive trans- 
port. This department had to be extended as 
other companies sought assistance with their 
packaging problems, and eventually a new 
“ Salterpak *’ Division was set up for this 
specialised work and housed in large premises 
in Spring Road, Smethwick. 

An essential part of the work of a department 
which is called upon to solve a wide range of 
individual as well as bulk packing problems is a 
research and testing laboratory, and during 
a recent visit to the Salterpak laboratory we 
were given an opportunity to see the range of 
testing equipment which has been installed. 
This laboratory is equipped to simulate all kinds 
of hazards to which a package may be subjected, 
from tropical rains to equatorial heat and from 
crushing to dropping from different heights. 

Using electronic instruments in conjunction 
with testing machines it is possible for the 
laboratory to make accurate assessments of the 
various hazards encountered by packed goods in 
transport and handling, so that special provision 
can be made to ensure their safe arrival. In a 
drop test the contents of a case are connected 
to an accelerometer, and after the case has been 
raised to a predetermined level it is dropped 
freely. The deceleration on the contents of the 
case are recorded, and from this data the correct 
cushioning materials and technique required to 


~ 


give the goods full protection can be determined. 
To simulate the jolting a package would receive 
when being carried in a vehicle on bad road sur- 
faces a ““bumping’’ machine is used. On the 
table of this machine cases can be bumped with 
a free drop of lin at a rate of four times a 
second. 

Vibration during transport can be particularly 
detrimental to delicate instruments and equip- 
ment and to explore a 
range of frequencies 
which is likely to be 
damaging to the goods 
packed a special elect- 
ronic vibrating table rig 
has been installed. On 
this machine the fre- 
quency range of a pro- 
duct can be explored 
between 3 and 1000 c/s, 
at an amplitude variable 
within the limits of the 
force-mass-frequency re- 
lationship of any specific 
test set-up. Before de- 
Signing a suitable 
packing it is thus 
possible to determine 
the natural vibration 
frequency of parts which 
might otherwise be self- 
destroying when in tran- 
sit. Another machine 
used to determine the 
properties of an article 
before packing is the 
fragility factor equip- 
ment illustrated. On this 
machine the article to 
be packed is elevated to 
a predetermined height 
on a table fitted with 
an air cushioned bumper 
on its underside. When 
the table drops with the article fastened on its 
surface instruments record the precise amount 
of force to which they are subjected. With this 
rig, if required, the “‘ G”’ factor safety limit can 
be established, so that an efficient pack can be 
evolved without unnecessary precautions in 
overpacking. 

A not infrequent cause of damage to cased 





Fragility factor testing equipment 


goods is the inadvertent swinging of a case slung 
from a crane against a dockside. An impact test 
has been developed to simulate this effect on 
packing cases. For it a 29ft long section of 
railway line has been laid on a 10 deg. incline 
with a solid concrete block at the lower end. 
Cases for test are placed on a wagon at the top 
of the incline and the wagon allowed to run 
freely down the incline. A rigorous test on the 
strength of the case is imposed when it is brought 
to a sudden halt from a speed of about 10 m.p.h. 
on contact with the concrete block. 

In addition to the physical testing of packaged 
goods in transport and handling, problems of 
storage under all climatic conditions are studied. 
For tropical humidity tests there has been 
installed in the laboratory a special chamber in 
which packs are exposed to a temperature of 
95 deg. to 100 deg. Fah. and 100 per cent 
humidity conditions. A_ series of complete 
cycles, in which the packs are repeatedly exposed 
to these conditions and cooled, expose any faults 
in a case which are likely to be revealed in a 
tropical climate. To simulate the effects of 
direct equatorial sun on packs a 22ft by 20ft by 
11ft chamber is used, and in this chamber the 
packs are subjected to temperatures of 140 deg. 
Fah. The water resistant properties of cases are 
tested by hosing them with jets of water at a 
pressure of 60 lb per square inch and a rate of 
100 gallons a minute. 

In addition to its work of testing the labora- 
tory is closely concerned with the development 
of new methods and materials for packing pur- 
poses and it maintains a close liaison with the 
case design section of the establishment. This 
design section prepares working drawings of all 
cases, specifying the materials to be used and 
their method of application. It should be noted 
that a service is maintained for preparing designs 
for cases and packings for other firm’s own pack- 
ing departments, and in such cases full tests can 
be carried out in these specialised laboratories. 


Speed-Reduction Pulleys 


A SPEED-REDUCING pulley introduced by 
Furnival and Co., Ltd., Reddish, Stockport, is 
being made in sixteen sizes to transmit drives of 
up to 80 h.p. It is a self-contained unit and the 
design, as can be seen in the accompanying illus- 
tration showing a cut-away pulley, is based upon 
a sun and planet gear system. In it a tixed sun 
wheel drives a second sun wheel coupled to the 
driven shaft through reduction planet pinions. 

In order to overcome difficulties in equilibrat- 
ing the load on the teeth experienced when more 
than one multiple gear train is disposed round 
central sun wheels, an assembly method which 
eliminates the use of steel keys and very high 
precision fitting has been developed for locating 
the planet pinions on their shafts. In this 
method the planet pinions are first freely 
mounted on their shafts so that they can assume 
a natural position for meshing with the respective 
sun wheels. Special adapter pieces are then used 
in place of the shaft bearings to form a sealed 
mould cavity into which heated nylon is injected 
in a special press to form keys through which 
the drive is transmitted. When the nylon has 
set the adapters are removed and replaced by the 
ball and roller bearings on which the shafts are 
mounted. With this form of assembly the slight 
degree of elasticity of the nylon allows the bear- 
ings to give the pinions a sufficient working 
clearance to distribute the load evenly upon 
them. Single helical gears are used throughout 
in the pulley and all rotating parts are carried on 
ball and roller bearings. 

The necessary immobilisation of one of the 
sun wheels is effected by a torque arm consisting 
of a casting fitted with leaf springs and held by a 
stop. These sun wheel torque arm assemblies 
can be supplied, if required, to act as torque 
limiting devices or as clutches. These ancillary 
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Speed reduction pulley with case cut away to show 
the sun and planet gear system 


devices form an integral part of the pulley 
assembly and can be arranged for remote or 
hand control to ensure positive predetermina- 
tion of the working load. In the event of a 
pulley fitted with the standard torque arm being 
overloaded the springs are designed to fail. 
When a torque limiting fitting is supplied it can 
be arranged to shut off automatically the power 
or disengage the drive on an overload. 

This *“* Andantex”’ range of speed reduction 
pulleys is available with twenty-one ratios, from 
2:79 to 1 to 273 to 1, where the driving and 
driven shafts rotate in the same direction. When 
it is required for a driven shaft to rotate in the 
reverse direction the ratio range available is from 
1-79 to | to 272 to 1. 


Tool Grinding and Lapping Machine 


We illustrate a carbide tool grinding and 
lapping machine with two 8in diameter wheels 
made by Beacon Machine Tools, Ltd., Hurst 
Lane, Tipton, Staffs. The main spindle of the 
machine is driven through a vee belt by a con- 
tinuously rated reversing 14 h.p. motor at 2600 
r.p.m., which gives a peripheral wheel speed of 
5400 s.f.p.m. 

At each wheel the machine is fitted with a 
16in by 84in table which can be adjusted to give 
from 10 deg. negative to 30 deg. positive rake. 
A protractor tool rest is located in a dove-tailed 





Tool grinding and lapping machine with oscillating 
table and suitable for positive or negative rake grinding 
of tools 
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slot in the table, and the table top, which is 
adjustable for wear, is designed to suit all shapes 
of tools up to 2in depth of section. During 
grinding or lapping operations the table can be 
oscillated by hand over an adjustable stroke up 
to in between stops. 

Coolant is supplied by a built-in motor-driven 
pump and the large anti-splash guards fitted are 
of transparent plastic on aluminium frames. 
Wheel guards of swing-over design enable right 
or left-hand working during grinding or lapping 
tools. 


Silicon Rectifier for Railway 
Traction 


WE learn from the British Thomson-Houston 
Company, Ltd., Rugby, that the first silicon 
power rectifier to be used to convert electric 
power for traction service in Great Britain has 
been installed experimentally in a motor-coach 
on the Lancaster-Morecambe—Heysham line of 
British Railways (London Midland Region). 
While this line is in public service it has, since 
its re-equipment on the 50 c/s system, been used 
by the British Transport Commission as a test- 
ing ground for new traction equipment. The 
installation of this B.T.H. silicon rectifier repre- 
sents a contribution by British Railways to the 
development of single-phase a.c. traction at 
industrial frequency. 

The coach in which the silicon rectifier has 
been installed has been operating successfully 
since December, 1955, with an equipment using 
germanium cells, also of B.T.H. manufacture, and 
this rectifier has now been removed to make 
room for the new equipment which consists of 
the latest type of B.T.H. silicon cells. 

Whereas the original rectifier consisted of 600 
germanium cells, the new rectifier embodies only 





Tray of 8B.T.H. silicon power rectifier in service 

on motor coach on British Railways Lancaster- 

Morecambe-Heysham line, electrified at 50 c/s, 
single phase 


192 silicon cells of comparable unit size, which 
makes a substantial saving in size. The rectifier 
consists of six trays (one of which is illustrated 
here) each carrying thirty-two air-cooled silicon 
cells. Compared with the germanium rectifier 
there is a substantial saving in size and weight. 
The silicon cell can also operate safely at a con- 
siderably higher temperature than is permissible 
with a germanium cell. Silicon power cells are 
being produced at a new plant in the B.T.H. 
Rugby works where germanium power cells are 
now in quantity production. 
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Pneumatic Size Control Equipment 


A PNEUMATIC size control equipment manu- 
factured by Teddington Industrial Equipment, 
Ltd., Sunbury-on-Thames, is designed to provide 
a completely flexible control for grinding, fine 
turning and other manufacturing processes. The 
complete equipment comprises two units-—a 
gauging head which is fixed to the machine and 
transmits a pneumatic signal to a separate control 
unit. This control unit, illustrated herewith, 
houses all the pneumatic and electrical com- 
ponents for the measurement and control of size. 

The signal from the gauging head operates 
pneumatic/electric relays which in turn oper- 
ate electric relays, each of which has a pair of 
change-over contacts. These contacts are wired 





Control unit of pneumatic size control equipment 
for machine tools 


to the machine controls to provide the required 
control action. Either two or four output relays 
are provided and each relay is adjustable and 
can be set to operate at any point in the range of 
the instrument. On a grinding machine con- 
trolled by the equipment, the work cycle could 
commence with a coarse feed changing to a 
slower feed at a predetermined point with a 
wheel dressing operation initiated where required 
and finally spark out to size. The final relay 
could be set at the lower tolerance limit to 
prevent out of tolerance parts being produced. 
Three light signals are provided which operate 
in sequence with the relays, red first at over-size 
followed by amber and green then amber again 
and finally red. 

The equipment has an adjustable amplifica- 
tion and may be used for any full-scale range 
from 0-001in to 0-004in; for special applications, 
lower amplifications can be provided. The 
pneumatic/electric relays incorporated in the 
control unit are of a new design and are stated 
to be so sensitive that when used with the highest 
amplification (5000) they will operate on a size 
change of less than 0-00000Sin. 

The three standard gauge heads available are 
each adjustable over a wide range of sizes. For 
external grinding between centres an external 
caliper gauge is used and mounted on the wheel 
shield. The caliper is adjustable and by using 
interchangeable jaws a size range of tin to 6in 
diameter may be covered. For through-feed 
centreless grinding a “‘ post process”’’ gauge is 
used with a gauge head mounted to check com- 
ponents as they leave the work rest. Where the 
parts leave the machine in a continuous stream, 
an adjustable trend gauging head is used. Two 
sizes of these heads are available, one covering 
sin to I4in outside diameter, the other from 
14in to 3in outside diameter. 

When the parts leave a machine at intervals or 
where the surfaces of the work are interrupted 
by flats or under-cuts, timed gauging is used. 
This method ensures that control signals are 
fed to the machine when a workpiece, or a full 
diameter section of the work is in the gauging 
position. 
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Track and Tyre Evolution 


THE normal control vehicles of the Bedford 
range have been revised. The vehicles now range up 
to 7-ton trucks and an 8-ton tractor : the smaller 
vehicles, up to the 4-ton truck, use 7-50 16 
tyres of ply ratings up to 10 instead of 20in 
wheels. The use of smaller tyres not only gives 
more choice of platform height, but allows the 
200 cubic inch instead of the 300 cubic inch 
diesel to be used in the 4-tonner without resort 
to a double-reduction axle, and, it is claimed, 
will result in an overall reduction of tyre costs. 
The smaller wheel and smaller brake that goes 
with it result in a lower unsprung weight, which 
improves the environment of the tyre when the 
vehicle is empty, and, together with the change 
in final drive ratio, save as much as 600 Ib in 
vehicle weight. Apart from these secondary 
effects, however, it has been shown that the 
newly designed types of at least one make im- 
prove in gross ton-mile life on the same make of 
20in tyre. The gross vehicle weight of the 
4-ton vehicle with 14ft body is 15,000 Ib, the 
front axle rating being 4000 Ib and the rear 
11,400 ib, nominally 2850 Ib per tyre. 

All the vehicles have the same cabs, in which 
the near-side seat is wide enough for two to sit 
on. The overall widths are 7ft +-2in, but the 
vehicles with 16in wheels, such as that illustrated, 
have front wings that do not project beyond the 
cab step laterally (794in), whereas the bigger 
vehicles have wider wings protected by a wrap- 
round bumper 80j4in wide. All the standard 
bodies are built up clear of the chassis on pillars. 

The design of a 7-ton vehicle in the normal 
control configuration has raised the maximum 
rear axle loading to 18,000 lb, and the Bedford 
two-speed axle has been redesigned to carry this 
load : the new, stronger, axle is used also on the 
forward-control vehicles. 

The Bedford gearbox with synchromesh on 
the higher ratios is used in close-ratio form on 
the vehicles with the highest power-weight ratios 
(25 cwt and 35 cwt with 200 and 214 cubic inch 
engines, 5 ton with 300 cubic inch engines) and 
on the 7-ton vehicles, which invariably have the 
two-speed axle. The David Brown five-speed 
box is optional on all the 300 cubic inch vehicles. 

On the 25 cwt and 35 cwt chassis (the latter is 
the only vehicle using more than one type of 
tyre, 7°50 16, six-ply, front, and 8-25 16, 
twelve-ply, rear) there are available van bodies, 
that by Spurling having a heavily curved two- 
pane windscreen to diminish the effect of the 
restrictions on provision of windows in Great 


Britain. 





THE ENGINEER 


Girder End Facing Machine 


IN structural engineering shops concerned 
with the preparation of girders and other 
members accurate finishing of ends is of import- 
ance to facilitate erection 
on site. A new mill- 
ing machine has been 
developed by William 
Asquith, Ltd., Halifax, 
for this particular class 
of work. One of these 
new girder end facing 
machines, which has 
been installed at the 
works of Dawnays, Ltd., 
is illustrated on this page. 
It is milling the end of 
a large stanchion with 
a standard “ Prolite’’ 
cutter having hexagonal 
carbide inserts. 

The spindle slide is 
mounted on the ways of 
a box-section column 
carried on a transverse 
bed, an arrangement 
which gives a vertical 
traverse of 6ft and a 
horizontal traverse of 
10ft. In the spindle 
slide the milling spindle 
is carried in a barrel 
which is adjustable over 
a length of 3in to set 
the depth of cut with 
reference to a micro- 
meter dial. The barrel 
is locked firmly for the 
milling operation after 
adjustment for cutter 
depth. A 20 h.p. motor 
on the spindle slide 
drives the spindle 
through steel-cored vee 
ropes, and alternative 
pulleys can be fitted to 
give spindle speeds of 
870, 760 and 655 r.p.m. 

The spindle slide is 
counterbalanced by 
weights hanging inside 
the column and its verti- 
cal traverse drive is through a two-speed motor, 
vee ropes and a worm and wheel. Alternative 
feed rates of 30in and 60in per minute or 40in 
and 80in per minute are available for the vertical 
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A demonstration of the problems presented to the body-builder by the conventional combination of a 
two-dimensional chassis and semi-elliptic springs 
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spindle slide traverse. Horizontal traverse of the 
column along the bed of the machine is by a two- 
speed motor drive at the rear of the column. 

A small self-contained motorised oiling unit is 
fitted for the automatic lubrication of the column 


Facing machine milling the end of a large stanchion 


base, and telescopic metal covers over the 
traverse bed ways keep swarf clear of the ways 
and the horizontal feed screw. All push button 
controls for the operation of the machine are 
arranged in a pendant which can be swung 
round to any position convenient to the operator. 


Glass Reinforced Lifeboat 

Tests have been carried out recently, at the 
Amsterdam Shipyard, Ltd., G. De Vries Lentsch, 
Jr., of a sixty persons capacity glass reinforced 
polyester motor lifeboat. The boat has a length 
overall of 28ft 2in by 9ft 2in beam by 4ft deep, 
and is powered by a water-cooled Coventry 
Victor diesel engine of 11 h.p. at 2000 r.p.m., 
driving through a 2 to 1 reverse reduction gear. 
The vertical sides of the longitudinal seats have 
been specially shaped to provide additional 
stability in the event of the boat being flooded. 
Hull weight is 750 kg and the food and water 
tanks are incorporated in the thwarts. The 
Authorities of the Dutch Shipping Inspection 
supervised the tests, which included bending 
tests with the boat fully loaded and also 
with 25 and 50 per cent overload. Changes 
in length and beam and the deflection were 
within the acceptable limits. In the second test 
designed to prove the efficiency of the connection 
of the suspension hooks to the boat, the fully 
loaded boat was lowered to about 6ft 8in above 
the water and the brakes suddenly applied to the 
lowering mechanism. The suspension hooks and 
attachments successfully withstood the shock, 
but the rope broke and the boat dropped into 
the water. Examination showed that no damage 
was occasioned so that the normal dropping test 
with a lighter load was dispensed with. The life- 
boat also successfully passed the impact test in 
which the boat, fully loaded, was allowed to 
swing against the quay wall, and received the 
approval of the authorities. 
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Industrial and Labour Notes 


Shipbuilding Wages 


On Tuesday, the Shipbuilding 
Employers Federation replied to the wage 
claim submitted by the Confederation of Ship- 
building and Engineering Unions on behalf 
of workers in the shipbuilding and ship 
repairing industries. The claim was for a 
“ substantial increase.”” The offer made by 
the Shipbuilding Employers Federation, 
5s. 6d. a week for skilled men, 5s. for semi- 
skilled men and 4s. 6d. for the unskilled men, 
was similar to that made a fortnight ago to 
workers in the engineering industry. The 
shipbuilding employers explained that their 
proposals were influenced by recent wage 
settlements in other industries. But the offer, 
like that for the engineering workers, was 
rejected by the union confederation. 

In submitting its reply to the unions, the 
Shipbuilding Employers Federation pointed 
out some of the present difficulties confront- 
ing the shipbuilding industry. The president 
of the Federation said that in the first seven 
months of this year orders for twenty-three 
ships totalling 283,000 gross tons had been 
cancelled and in the same period orders for 
only 144,000 tons had been secured. Unless 
further orders could be obtained some of the 
yards within the next few months would be 
faced with the unpleasant necessity of paying 
off men. Any additional increase in costs 
would be disastrous, the president continued, 
and would be a disservice not only to the 
country and the industry but also to the work- 
people who were dependent on the industry 
for their livelihood. 


Coal and Oil 


The National Coal Board’s annual 
summer school is being held at Oxford this 
week, the subject for study being “* Coal and 
the Consumer.”” The opening address, last 
Saturday, was given by Sir James Bowman, 
chairman of the Board. 

In particular, Sir James spoke about the 
Coal Board’s marketing problems, and 
directed attention to the fact that, over a very 
wide range of markets, sustained and increas- 
ing competition from oil was being met. He 
said that oil had made great advances in 
those markets where it was in competition 
with coal, and between 1953 and 1957 its use 
increased to the extent of 7,500,000 tons of 
coal equivalent. What was more significant, 
Sir James continued, was the rate at which 
that growth was accelerating even in the face 
of the overall decline in industrial activity at 
home. The inland consumption of coal had 
decreased this year by 3,500,000 tons com- 
pared with the corresponding period of 1957 
and by nearly 7,000,000 tons compared with 
1956, but the consumption of oil had 
increased by 5,000,000 tons (57 per cent) and 
4,250,000 tons (43 per cent) respectively. 

Sir James went on to recall that only a few 
years ago the coal industry was unable to 
meet the demands of the home market, with 
the result that many millions of tons were 
imported from overseas. At that time, he 
said, the Government advised the Central 
Electricity Authority to enter into agreements 
with the oil companies for the development of 
oil-fired power stations. The programme 
which was subsequently drawn up provided 
for the consumption of oil equivalent to 
9,000,000 tons of coal by 1965. This had 
since been reduced to 6,000,000 tons as a 
result of the greater availability of coal, but 
the latest published figures showed that, in 


the first six months of this year, power 
stations consumed oil equivalent to about 
1,500,000 tons of coal. Furthermore, Sir 
James commented, surplus oil production 
capacity had brought about an even more 
intense competitive element within the oil 
industry itself. The tremendous progress of 
oil in the home market, he added, had been 
strengthened this year by price reductions in 
February and in April. Indeed, over the 
last few years the trend in the price of fuel 
oil compared with the price of coal had been 
such that in some fields it tended to become 
a more and more formidable competitor. 
Such facts as these, Sir James remarked, 
indicated the seriousness of the situation 
which the British coal industry had to face. 


Employment and Unemployment 


The Ministry of Labour has stated 
that the number of people in civil employ- 
ment in Great Britain increased during July 
by 5000 to a total of 23,088,000. The 
increase was a seasonal one, for in a number 
of industries and services there was a drop 
in the number of people at work. 

In the manufacturing industries, for 
example, the total number employed at the 
end of July was 9,099,000 which was 20,000 
fewer than a month earlier. In this group 
the biggest drop was in “ engineering, metal 
goods and precision instruments,” the labour 
force of which fell by 11,000 to a total of 
2,774,000 compared with 2,814,000 at the 
end of July, 1957. Employment in the 
vehicle industry declined during July by 
6000 to a total of 1,235,000 which, however, 
was 9000 above the figure at the comparable 
date last year. In building and contracting 
the employment figure fell by 5000 to a total 
of 1,493,000. The Ministry’s report notes 
that, in the four weeks ended August 6, the 
employment exchanges filled 130,000 vacan- 
cies. The number of vacancies notified but 
remaining unfilled on that date was 203,000 
which was 11,000 less than a month earlier. 

It is estimated that the number of people 
registered as unemployed on August 11, at 
445,603, represented 2 per cent of the total 
number of employees, compared with 1-9 per 
cent on July 14. Of the August unemploy- 
ment total, 402,633, were described as wholly 
unemployed and 42,970 temporarily stopped. 
The Ministry’s report also notes that the 
number of operatives working short time in 
the week ended July 26 was 156,000 which 
was 31,000 less than in June. 


Young People at Work 


The National Institute of Industrial 
Psychology has published in its Journal, 
Occupational Psychology, a statistical survey 
concerned with the employment prospects of 
young people over the next few years. It 
points out that, as a result of the increase in 
the birthrate during the latter part of the 
second world war and in the immediate post- 
war years, the number of fifteen-year-olds 
in the population will increase by 1962 to 
52 per cent above the 1956 figure. By 1965 
the number will have fallen to 20 per cent 
above the 1956 figure and will remain at 
that level until 1971, “‘beyond which it is not 
possible to predict with any certainty.” 

According to the survey, it seems unlikely 
that these children of the “* bulge ” will face 
unemployment. If increasing industrial or 
other activities should prove insufficient to 
absorb the extra numbers who will become 


available, it is probable that the brunt of this 
will be borne by other sections of the work- 
ing population, such as married women, 
older workers and the disabled. The main 
difficulties so far as young people are con- 
cerned will arise from the fact that the sub- 
stantial increase in numbers will occur at 
what is the traditional training age. The 
main problem posed by the “ bulge” will 
thus be one not of employment but of 
training. 

The survey suggests that there are three 
points which should be kept particularly in 
mind. First, that the country’s investment in 
education is well worthwhile. The demand 
for people with higher educational qualifi- 
cations is likely to go on increasing and 
those who acquire such qualifications will 
profit both themselves and the country as 
well. Secondly, it is asserted that specialisa- 
tion in too narrow a field will reduce an 
individual’s capacity to meet the requirements 
of technological and other changes. It is 
true, the survey comments, that there has 
been an increasing specialisation in some 
fields recently which is likely to continue into 
the future. Personnel management is men- 
tioned as an example, but, the survey goes 
on, if the need for personnel managers were 
to disappear to-morrow, the personnel man- 
ager would be able to make use of his 
experience in other fields. Thirdly, it is 
emphasised that boys and girls leaving 
school should have the benefit of the best 
possible vocational adviee before leaving 
school. The work of the Youth Employment 
Service will thus become, it is claimed, of 
increasing importance. The pattern of 
employment in 1981, the survey says, will be 
vitally affected by the quality of the advice 
given to school leavers to-day. 


Industry’s Capital Expenditure 


The Board of Trade estimates, from 
returns which it has recently received, that 
manufacturing industry’s fixed capital expen- 
diture is likely to be about the same this year 
as it was in 1957 and that, on present plans, 
it may be somewhat lower in 1959. The 
estimates indicate a fall of about 2 per cent 
in expenditure this year, compared with last 
year, with expenditure on plant, machinery 
and vehicles and on building work down 
in much the same proportion. The Board 
says that this must be compared with 
previous estimates, based on forecasts made 
by companies at the turn of the year, of an 
increase of 2 per cent, made up of a small 
increase in expenditure on plant, machinery 
and vehicles, and a small decrease in expen- 
diture on building work. It is pointed out, 
however, that the uncertainties attaching to 
forecasts of expenditure are such that too 
much significance should not be attached to 
the relatively small change in the estimates 
obtained from the two sets of forecasts. The 
calculations made from companies’ forecasts 
of expenditure during 1959 indicate a fall in 
total expenditure of about one-sixth com- 
pared with 1958, with plant, machinery and 
vehicles down by about a tenth and building 
work down by about a quarter. But these 
estimates are based on companies’ provi- 
sional forecasts of their expenditure over a 
period up to nearly a year and a half ahead, 
many of which will be subject to re-examina- 
tion later this year. They are, therefore, the 
Board of Trade says, subject to a greater 
measure of uncertainty than the estimates 
for 1958. 
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“Saturne” Proton Synchrotron 


T has been announced by the Commissariat a 

1’ Energie Atomique that the proton synchrotron 
‘“* Saturne ’’ at the Saclay research centre was put 
into operation for the first time on August 12. 
This -powerful machine which we show in the 
accompanying illustrations is capable of accelerat- 
ing protons to energies of 2:5 GeV (2500 million 
electron volts). Such energies are required for 
the production of heavy mesons and hyperons, 
but are not sufficient for producing anti-protons. 

The machine comprises a ring-shaped vacuum 
chamber into which protons from a linear 
accelerator are fired at high speed. The ring 
comprises four 90 deg. circular bends round 
which the particles are made to travel by a 
magnetic field at right angles to the plane of the 
ring. During each revolution the particles pass 
through an acceleration space where an electric 
field imparts to them an additional energy of 1100 
electron volts. 

The ring inside which the particles move is of 
rectangular cross-section measuring 50cm in 
width and 10-5cm in height. In it a vacuum of 
the order of 5mm by 10-*mm Hg. has to be 
maintained. The average diameter of the ring 
is approximately 17m, and the total weight of 
iron in the magnet core is 1100 tonnes. About 


55 tonnes of copper were required for the windings. 

For the time being, the machine is being 
operated at the rate of one pulse (one complete 
cycle of acceleration) every six seconds, but it is 
intended eventually to double this rate. Each 
cycle lasts about 0-8 second during which time 
the particles go round the ring some 2,500,000 
times, traversing a total distance of 150,000km. 
As the speed of the particles increases on each 
circuit so must the frequency of the electric 
field in the accelerator space be speeded up. 
Initially,: this frequency is 0-75 Mc/s, but 
by the end of the acceleration period it has 
increased to 8-5 Mc/s. Simultaneously, 
the magnetic field in the ring must be stepped 
up at a rate designed to keep the particles on 
a circular path of constant radius. For this 
purpose the magnetic intensity has to be increased 
from zero to over 14,000 gauss. It is announced 
that in the first runs of the machine, the design 
energy of 2:5 GeV was reached, the cycles lasting 
about 700 milliseconds. About 10’ to 10° 
particles were accelerated in each cycle. It will 
be the aim during the next few months to im- 
prove the performance further. Construction of 


“* Saturne ’’ began in 1954, and occupied about 
thirty-five engineers and physicists. 


Together 





Magnet ring of proton synchrotron ‘‘ Saturne’’ during 
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with laboratories and auxiliary installations the 
equipment cost approximately 6000 million 
francs to build. 


Provisional International 
Computation Centre 

The Provisional International Computation 
Centre was established by a bi-lateral agreement 
concluded in September, 1957, between Unesco 
and the Italian Institute of Higher Mathe- 
matics (Instituto Nazionale di Alta Matematica) 
pending the establishment of an International 
Computation Centre on a permanent basis. 
The Centre has been created for a period of two 
years but will automatically cease to exist when 
the intergovernmental Convention establishing 
an International Computation Centre comes into 
force. It commenced its activities in January, 
1958, and is located in a modern building on the 
outskirts of Rome, in the Zona dell’Esposizione 
Universale a Roma. 

The main function will be to ensure mutual 
assistance and international collaboration beween 
existing bodies dealing with computation and 
information processing, in particular as regards 
scientific and technological studies. The Centre 
will promote the exchange of information both 
on scientific matters and on the facilities existing 
in various countries. It will also help, on request, 
those countries which do not possess their own 
computation equipment. This assistance may 
consist either of undertaking certain computation 
tasks with the help of existing services or of 
giving advice for the creation of national centres. 
The same help will also be available to inter- 
national organisations. The Centre will promote 
the training of specialised staff, and will also 
endeavour to be a link between the users and the 
designers of computation equipment. 

The activities of the Centre are being carried 
out under the guidance of the Preparatory Com- 
mittee of the International Computation Centre, 
which is composed of a representative of Unesco, 
a representative of the Italian Institute of Higher 
Mathematics and a representative of each 
country which agrees to pay a financial contri- 
bution to the Centre. 

The Preparatory Committee met on December 
16-17, 1957, at Unesco House, Paris, in order to 
nominate its Executive Secretary and to adopt 
directives concerning the programme of the 
Centre. A number of suggestions were made 
as to topics for research. These included partial 
differential equations, linear algebraic equations, 
eigenvalue problems, programmation and prob- 
lems concerning the standardisation of machine 
languages. 

Organisations and experts are invited to draw 
the attention of the Centre to specific problems 
for which they feel that an international exchange 
of views would be useful. The Centre will then 
consider the organisation of small working 
groups or symposia on well-defined subjects, 
with the participation of experts particularly 
qualified to contribute to the progress of such 
studies. 

With regard to training, the general view was 
that the Centre should not itself organise training 
courses, as such courses are now being held 
or planned by a number of competent organisa- 
tions in various countries. It could, however, 
play a useful role by circulating news to all inter- 
ested persons and organisations about training 
courses which are being planned in various 
countries ; advising and helping in the organisa- 
tion of such courses ; circulating news about 
available fellowships ; contributing towards the 
creation of additional fellowships ; helping in 
the recruitment of the most suitable candidates ; 
and assisting candidates in planning their pro- 
gramme of study abroad. On the basis of present 
estimates the Centre will be able to spend about 
10,000 dollars on fellowships during the two 
years 1958-59. Inaddition, it is expected that a 
number of fellowships will be made available for 
the period 1959-60 by the General Conference 
of Unesco, which will meet in November 1958. 

One of the first tasks is to collect information 
on existing services and to make this information 
available to all interested persons and bodies. 
For this purpose, it is planned to publish an 
index which will be composed of loose sheets 
so that it may be continually kept up to date. 
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High-Temperature Research at the 
National Bureau of Standards 


BY OUR AMERICAN EDITOR 


No. Il 


( Continued from page 393, August 5th) 


Recent developments in high-speed flight, rocket propulsion, and nuclear reactors 
have raised operational temperatures from well below 1000 deg. Cent. into a range 
up to 4000 deg. Cent., in which there had been little scientific or industrial 


experience. 


Until recently the work on materials done by the National Bureau 


of Standards was largely confined to the more conventional temperature ranges. 
However, a high-temperature research programme has grown quickly, mainly as a 
result of the Bureau’s efforts to meet its assigned responsibility for devising precise 
measurement methods and determination of the basic properties of materials. 
The high-temperature research programme may be divided into three groups : 


(1) Studies of structure ; 
materials ; 


(2) determination of properties and constants of 
and (3) development of methods and instrumentation for high- 


temperature measurements. 


CorROSION BY LIQUID AND GASEOpS METALS 
URING an investigation to determine the 
cause of failure in riveted galvanised steel 

ship plates, it was found that the rivet heads 
frequently popped off at relatively low riveting 
temperatures. This was believed to have been 
caused by penetration of either liquid or gaseous 
zinc into steel stressed in tension. The Bureau 
is now studying the mechanism by which solid 
metals are attacked by a second metal of lower 
melting temperature in both liquid and gaseous 
phases. Plans are to extend the study to higher- 
temperature fields and to determine the basic 
mechanism of such corrosive attack, including 
the effect of crystal orientation of the solid 
metal, the solid-liquid or solid-gas interface 
reactions, and the nature of penetration of either 
metallic or gaseous phases. 


TIME-LAPSE PHOTOGRAPHY 


A time-lapse photographic technique for 
measuring the rate at which a solid surface is 
attacked by corrosive gases at high temperatures 
has recently been developed by the Bureau in 
a project supported by the U.S. Atomic Energy 
Commission. The photographs provide a per- 
manent record of the reactions and permit 
accurate measurement of the rate of change of 
mass of the solid from its changes in dimension. 
The method is rapid and simple and can be 
applied to a considerable variety of gas-solid 
reactions. Because of the severe experimental 
complications that arise at high temperatures, 
few reaction rate studies of gas-solid reactions 
involving volatile products have been made even 





Fig. 7—Time-lapse photograph of nickel wire during 
a corrosive attack by chlorine gas 


though such studies would give valuable informa- 
tion on the mechanism of corrosion. The manner 
in which the time-lapse photographic method 
solves many of the high-temperature problems 
can be seen, for example, in its application to the 
very rapid reaction between nickel and chlorine. 

Working at temperatures from 1100 deg. to 
1700 deg. Kelvin, a group studied the reaction in 
which nickel and chlorine form gaseous nickel 
chloride. The nickel was in the form of a 
cylindrical wire through which a current was 
passed to provide the desired temperatures 
(Fig. 7). The reaction took place in a ** Pyrex” 
vessel which could be evacuated to pressures as 
low as 10-*mm of mercury ; during the experi- 
ments chlorine was flowed through the vessel at 
various constant pressures between 0-Imm and 
0:5mm of mercury. The vessel has two windows 
in side arms at right angles to each other. 
Through one of the windows an optical pyrometer 
is directed towards the nickel sample to observe 
its temperature. Through the other the time- 
lapse photographs are taken. Illumination is by 
radiation from the sample, and a lens system 
produces an image of the sample, on film, eight 
times actual size. A microswitch operated by a 
synchronous motor releases the shutter and 
advances the film at regular intervals. From a 
series of ten or fifteen exposures taken at intervals 
of fifteen or thirty seconds, it was established 
that the rate of change of sample diameter and, 
therefore, the rate of reaction, is constant with 
time for the periods observed (Fig. 8). An 
analysis of the data showed that the reaction 
rate is proportional to the chlorine pressure and 
extremely rapid—at least one out of every five 
chlorine molecule collisions with the nickel 
surface leads to a reaction. 


Viscosity MEASUREMENTS 


As part of the Bureau’s programme to develop 
techniques and instruments for measuring pro- 
perties of materials at high temperatures, the 
glass laboratory is developing an “ oscillating- 
cup’ viscometer to measure the viscosity of 
liquid inorganic oxides at temperatures up to 
2000 deg. Cent. or higher. The feasibility of the 
method for measurements in the anticipated 
viscosity range using convenient cup dimensions 
has been demonstrated with a prototype model. 
Values of the viscosity of a liquid and its rate of 
change with temperature find immediate applica- 
tion in fundamental research on molecular 
structure. Viscosity data are also of direct use 
in many technological problems—for example, 
in calculating the forces required for the mech- 
anical transport of a liquid. However, before 
such data can be obtained for temperatures above 
1500 deg. Cent., the array of problems that 
confront nearly all high-temperature measure- 
ments must be effectively met. Among the more 
serious difficulties are those of corrosion and 
vaporisation at high temperatures. Both of 
these factors produce changes not only in the 
mass and geometry of the sample, but possibly 
in its composition as well; and stray vapours 
can react harmfully with critical parts of the 
apparatus. Also, for greater dimensional stability 


429 


and reproducibility, it is desirable that the 
instrument be simple in shape and construction. 
In the case of viscosity measurement, there 
is an additional specific requirement. At suffi- 
ciently high temperatures the viscosity becomes 
So small that it can no longer be measured by the 
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Fig. 8—Graph showing the decrease in diameter on 
nickel wire due to attack by chlorine gas 


techniques in common use for liquids. The 
instrumentation must therefore be suitable 
for measuring low liquid viscosities well below 
the order of 1 centipose for the inorganic oxides, 

The oscillating-cup method appears to be 
adaptable to the requirements mentioned. The 
principle of operation is simple (Fig. 9). The 
sample liquid is enclosed in a cup which is 
suspended from a wire to form a torsion pen- 
dulum ; when torsional vibrations are started, 
the presence of the liquid causes them to be 
damped. As the amount of damping depends on 
the viscosity, the latter can be calculated from 
the observed rate at which the vibrations decay. 
The mathematical problem of deriving the 
viscosity from the rate of decay is rather complex, 
but an adequate approximate solution is available 
using a high-speed computer. Decay of amplitude 
of vibration is exponential with time and only a 
few oscillations need to be observed to establish 
the decay rate. This increases the range of 
viscosities which can be measured in the relatively 
short times over which the high temperatures are 
easily maintainable. However, the method is 
primarily applicable for relatively low viscosities ; 
higher viscosities would require inconvenient cup 
dimensions. 

A prototype of an oscillating-cup apparatus 
has been constructed to investigate this method 
of measurement as applied to liquids (Fig. 10). 

Measurements were made on oils having 
known viscosities in the range of interest and 
were carried out at room temperature and up to 
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several hundred degrees Centigrade. The results 
show that the technique is satisfactory as a 
means of measuring low liquid viscosities. 
Parallel studies have also been made with a view 
to selecting materials and modifying the design 
to adapt it to use at high temperatures, and the 
design of a high-temperature model is now well 
advanced. 

Studies of the corrosive effect of boron trioxide 
on molybdenum, tungsten and tantalum at 
temperatures up to 2100 deg. Cent. have been 
made for the N.B.S. glass laboratory by the 
Wright Air Development Centre. These studies 
show that of these metals molybdenum offers the 
most resistance to corrosion, with the other two 
following in the order named. Initial plans call 
for a cup constructed of molybdenum plus 0:5- 
per cent titanium to counteract embrittlement 
encountered with pure molybdenum at high 
temperatures. The cup will be protected from 
oxidation by operating it in a vacuum or in an 
inert atmosphere such as nitrogen or argon 
made slightly reducing by the addition of a few 
per cent of hydrogen. It is expected that this 
material will prove satisfactory for temperatures 
as high as a few hundred degrees above 2000 
deg. Cent. For measurements at still higher 
temperatures it will probably be necessary to use 
other materials, possibly new types of ceramics 
now under development. 

In addition to the work on the oscillating-cup 
viscometer, it is planned to explore the possibility 
of determining viscosity at high temperature 
from measurements on the damping of ultra- 
sonic oscillations of a small probe immersed in 
the experimental liquid. An attempt will first be 
made to modify commercially available probes 
to high-temperature use. The glass laboratory is 
also planning a survey of general techniques and 
specific designs for the measurement of surface 
tension at high temperatures, with the aim of 
selecting one or more for intensive development 
effort. 


HiIGH-TEMPERATURE TRANSFORMATIONS 


in the high-temperature research programme 
of the National Bureau of Standards, attention is 
given not only to the measurement of properties 
of materials at elevated temperatures, but also 
to the way in which materials are transformed 
and their properties change as the temperature 
rises. Current interest centres on the rates at 
which various properties change, temperature 
ranges in which special phenomena occur, 
sudden transitions that take place at fixed tem- 
peratures, and changes induced by combining 
high temperature with high pressure. The use- 
fulness of a material for high-temperature 
applications is largely determined by the nature 
and extent of such changes. 

Inversion studies are of particular interest 
because they contribute to knowledge of the 
volume stability of materials in various tempera- 
ture ranges. At the Bureau such studies have 
been made on refractory oxides, including the 
technologically important substance, silicon di- 
oxide. This compound has several forms, 
including quartz and cristobalite. Quartz is a 
low-temperature form, while cristobalite can 
exist in two modifications that are stable at low 
and high temperatures respectively. The tem- 
perature at which inversion from high- to low- 
temperature cristobalite occurs has been reported 
at different values from 180 deg. to 270 deg. 
Cent. In the past this variation has been 
attributed to heat treatment—the higher the 
temperature of preparation, the higher the 
inversion temperature. This inversion has been 
reinvestigated by the Bureau, using specially 
purified material. The results show that inver- 
sion occurs at a fixed temperature (271 deg. 
Cent.) provided that the cristobalite has been 
prepared at a sufficiently high temperature 
(above 1400 deg. Cent.) to effect proper crystal 
perfection. 

Several other refractory oxides that show solid- 
phase inversion have also been studied. One of 
the more interesting is zirconium oxide. At low 
temperatures the crystallographic form of zir- 
conium oxide is monoclinic, but above 1000 deg. 
Cent. it inverts to a tetragonal form which is 
stable up to the melting point. However, the 
addition of a small amount of calcium oxide to 
the zirconium oxide stabilises another (cubic) 
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form: this form persists from melting point 
down to room temperature without inversion, 
and therefore without the undesirable volume 
change that accompanies inversion. Zirconium 
oxide is thus converted to a useful, volume- 
stable refractory. 

Plastic deformation and ultimate strength 
are among the physical properties of solids that 
depend strongly on the presence of lattice defects 
and impurities. The Bureau is investigating such 
processes in metallic oxides; among these, 
aluminium oxide was chosen for concentrated 
study because it is one of the strongest of the 
refractory materials and is available both as 
large single crystais and in polycrystalline form. 


Fig. 10—Prototype of N.B.S. high-temperature 


It was found that single-crystal aluminium oxide 
begins to exhibit creep at 900 deg. Cent. ; at 
1000 deg. Cent. some of the crystals could be 
stretched by 2 per cent. This extension always 
results from the same type of motion relative to 
the crystal structure; i.e. by slip along the 
hexagonal base plane in the direction of an “a” 
axis ; so that plasticity at 1000 deg. Cent. is an 
extremely anisotropic property. For extension 
to occur, the tensile stress must be applied 
obliquely to the base plane ; if the stress is either 
parallel or perpendicular to the base plane no 
creep appears until the temperature is increased 
to 1600 deg. Cent., when some other, unidenti- 
fied, mode of deformation becomes active. 
However, at 1500 deg. Cent. a crystal subject 
to a_ tensile stress at 45 deg. to the 
hexagonal base plane can be extended to more 
than twice its original length. 

The deformation occurring in these crystals 
has two characteristic features. First, it requires 
an incubation period at 1000 deg. Cent. for as 
long as 70 hours under stress before measurable 
creep occurs. If the specimen is then held at the 
same temperature and under constant stress, 
there is, first, a period of increasing creep rate, 
after which the rate decreases, approaching a 
constant value. At higher temperatures the 
incubation period is shorter or absent altogether, 
and a final period of accelerated creep, associ- 
ated with “* necking *’ of the crystal, may occur. 
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viscosity of liquid inorganic oxides at temperatures up to 2000 deg. Cent. 
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Secondly, at a given temperature, a certain value 
of stress—the creep yield stress—must be 
exceeded to initiate measurable creep ; this 
value of the stress is strongly temperature- 
dependent. At 1400 deg. Cent. a tensile stress 
of 250 kg per square centimetre is sufficient to 
initiate creep ; at 900 deg. Cent., 1560 kg per 
square centimetre is required ; and at lower 
temperatures the specimens always failed in a 
brittle manner without measurable plastic defor- 
mation. Further experiments showed that once 
creep had started at 1000 deg. Cent., it would 
continue at a stress considerably below the creep 
yield stress. The presence of impurities can raise 
the stress required to start creep ; at 1200 deg. 
Cent. specimens with 
less than I per cent 
chromium oxide had a 
creep yield stress about 
twice as large as that for 
pure aluminium oxide. 
These results call for in- 
terpretation in terms of 
the stress necessary to 
move dislocations in the 
aluminium oxide struct- 
ure. 

Polycrystalline alumin- 
ium oxide behaved in a 
completely brittle man- 
ner at room temperature. 
However, at 1000 deg. 
Cent. it exhibited a type 
of plastic deformation 
quite different from that 
found in single crystals. 
Small amounts of creep 
took place at stresses well 
below the creep yield 
stress for single crystals: 
the creep began im- 
mediately on application 
of load and the creep 
rate steadily decreased 
thereafter. When the 
load was removed after 
ten hours, as much as 
half the total deform- 
ation was recovered by 
creep in the opposite 
direction in the following 
ten hours. The mech- 
anism of this creep and 
subsequent recovery is 
thought to be grain 
boundary slip. Creep 
in aluminium oxide and 
in other refractory metal 
oxides (Fig. 11) which 
have been studied in less 
detail, depends on two 
defects—dislocations and 
grain boundaries—and 
on their interaction with impurities. Dynamic 
measurement of elastic moduli and internal 
friction provide a sensitive means for studying 
defects and impurities; a method has been 
developed for making such measurements at 
temperatures above 1000 deg. Cent. Experi- 
ments are now under way to study the effects of 
grain boundary viscosity and dislocation motion 
on the temperature, frequency and time-depen- 
dence of Young’s modulus and the internal 
friction. 

Advanced research on rockets and nuclear 
power plants has emphasised the inadequacy of 
present knowledge regarding vaporisation or 
sublimation processes at high temperatures. The 
lack of knowledge results in part from the view, 
held not too long ago, that the vapour phase 
plays no important part in the high-temperature 
processing or technological application of solids. 
However, a growing body of evidence suggests 
that while sublimation processes may not in 
general be rate-determining, they often have a 
major influence on reactions at high tempera- 
tures. In line with the changed outlook, it is 
no longer common to assume that metals 
vaporise as monomers, or that ionic compounds 
retain in the vapour phase the valency relations 
characteristic of the solid phase. High-tempera- 
ture chemical studies have in many cases revealed 
a complete reversal of low-temperature behaviour: 
so that the experimenter is faced with the possible 
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Fig. 11—Measurement of elongation of sapphire crystal in study of creep at 
high temperature, using an optical extensiometer 


existence of a large number of molecular species 
quite beyond his usual experience. 

Four main aspects of high-temperature vapour 
phenomena are of current interest. These may 
be termed the kinetic, microscopic, thermo- 
dynamic and chemical aspects, and are concerned, 
respectively, with : (1) the quantity of material 
that vaporises from unit area in unit time, or the 
rate of linear regression of a surface in a vacuum 
or in contact with various gases ; (2) the mecha- 
nism by which individual atoms or ions acquire 
sufficient energy to leave the surface ; (3) the 
energies associated with phase changes and 
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reactions, and (4) identi- 
fication of the vaporising 
species and the reactions 
occurring at the inter- 
face between solid or 
liquid and gas phases. 
Recently the Bureau has 
been measuring the loss 


in weight at high temperature of single and 
polycrystalline specimens of known surface area. 
Changes in weight are measured with a 
Gulbransen microbalance (Fig. 12) designed for 
loads up to 4 grammes and with a sensitivity of 
| microgramme. Specimens are suspended from 
the balance and, if they are electrically conducting, 
are heated by direct induction. If non-conduct- 
ing, they are suspended in an inductively heated 
furnace ; i.e. the specimen is held near a 
** susceptor,’ or material capable of being heated 
inductively. As an example of the results 
obtained thus far, it has been possible to show 








Fig. 





12—N.B.S. microbalance for study of vaporisation and sublimation at high temperatures 
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that water vapour has no measurable effect on 
the rate of evaporation of alumina up to 1600 
deg. Cent., but that at the melting point (2050 deg. 
Cent.) it considerably enhances the rate of 
evaporation. Furthermore, by increasing the 
partial pressure of oxygen in the surrounding 
region, the rate of evaporation can be retarded. 
It is well known that greater pressure favours 





Fig. 13—Diamond used as high-pressure cell (left), steel pistons (right) and 
mounting jig for the diamond (centre) 


the formation of compounds with higher 
density ; so that, for example, the pressures 
existing far below the earth’s surface are largely 
responsible for the formation of gems and other 
high-density substances with unusual properties. 
An investigation now under way aims to imitate 
this natural process and, by a_ simultaneous 
application of high temperature and high pressure, 
to synthesise crystals of high purity and to measure 
precisely their properties. Thus, a form of talc 
has been produced in which part of the water is 
replaced by fluorine ; this new form has proved 
stable, i.e. it persists after the pressure and 
temperature are returned to normal. Similar 
experiments with water and with lime, on the 
other hand, generated crystalline forms that 
continued only as long as the extreme conditions 
were maintained. Also, the plastic, polytetra- 
fluoroethylene, was found to take several new but 
temporary forms. In another experiment, the 
gem, beryl (3Be0.AlI,0,.6Si0,) was synthesised 
and its stability limits, as well as those of natural 
beryl, were determined. 

An unusual piece of apparatus (Fig. 13) used 
in this work is a 7-5 carat diamond confiscated 
from a smuggler by the U.S. Bureau of Customs 
and turned over to the National Bureau of 
Standards by the General Services Administra- 
tion. The diamond is a flawless specimen of the 
rare type II that is transparent to infra-red 
radiation up to wavelengths of 20 microns. This 
has the advantage that, when the diamond is 
used as a pressure cell, it is possible to obtain 
the infra-red transmission spectrum of the 
material being studied ; this, in turn, yields 
important information about changes taking 
place in the arrangement of the atoms within the 
material. The original emerald-cut diamond 
was modified into a pressure cell by drilling a 
hole 0-015in in diameter through its centre. 
Two pistons of hard tool steel that closely fit the 
hole are inserted, one from each end, with the 
sample under study between them. Because of 
the small cross-section of the cell, a force of 
only 80 Ib is required to bring the internal pressure 
to 450,000 Ib per square inch, the maximum that 
can be attained without danger of splitting the 
diamond. 

(To be concluded) 
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Appointments 


Mr. D. L. Puiturps has joined Mills and Rockleys 
(Production), Ltd., to control the printed circuit 
division. 

Mr. Peter Lippert has been appointed general 
manager of the Dunlop Rubber Company (Indon- 
esia), Ltd. 

Mr. J. H. H. Gitiesprz, A.M.LC.E., has been 
appointed assistant chief engineer to the Tyne 
Improvement Commission. 

Mr. J. T. SHARPLES, A.M.I.Mech.E., has joined 
the British Electrical Development Association as 
industrial heating engineer. 

Mr. W. Eric Warp, works production manager, 
has been appointed a director and general manager 
of Consett Iron Company, Ltd. 

BirrieLD INpustries, Ltd., announces that Mr. 
G. W. Kelland, A.M.I.Mech.E., has been appointed 
public relations officer of the Birfield Group. 

THe MINISTRY OF TRANSPORT AND CiviL AVIATION 
has appointed Sir Leonard Sinclair to be a part-time 
member of the British Transport Commission. 

THE TELEGRAPH CONSTRUCTION AND MAINTENANCE 
Company, Ltd., announces that Mr. H. F. Wilson 
has been appointed managing director of the Telcon 
Cables Group. 

ScorrisH LAND DEVELOPMENT CORPORATION 
announces that Mr. Kenneth H. Osborne has been 
appointed managing director, and Mr. Niall D. 
Hodge, chairman. 

THe Ministry oF Power has announced that 
Mr. F. C. Lant has been appointed chief fuel engineer 
in succession to Rear Admiral Sir Sydney O. Frew, 
K.B.E., who has retired from the public service. 

Dr. R. V. HuGues has been appointed to the 
research centre of Ruston and Hornsby, Ltd., and is 
now responsible for the general administration and 
technical development programme for the complete 
range of diesel engires. 

Mr. C. E. Roesuck has been appointed chief 
estimating engineer of the newly-created engineering 
estimating department at Steel, Peech and Tozer, a 
branch of the United Steel Companies, Ltd. Mr. 
D. E. Barker succeeds Mr. Roebuck as chief planning 
engineer. 

FIRTH-VICKERS STAINLESS STEELS, Ltd., has 
announced that Mr. J. T. W. Dewar, joint managing 
director, has been appointed managing director, 
following the retirement of Mr. C. E. Holmstrom, 
joint managing director. Mr. Holmstrom has been 
appointed a non-executive director. 

REMINGTON RAND, Ltd., announces that Mr. G. 
McLean, the company’s secretary and a director, has 
relinquished his position to take up a post with the 
American parent organisation, the Sperry Rand 
Corporation. Mr. J. S. Chalmers, chief accountant, 
has been appointed secretary and controller of the 
company. 

THe British BROADCASTING CORPORATION has 
announced the appointment of Mr. D. Hinchliffe, 
A.M.LE.E., as engineer-in-charge, Holme Moss 
television and v.h.f. sound transmitting station, in 
succession to Mr. C. Buckle, A.M.I.E.E., who 
recently became engineer-in-charge at the Droitwich 
transmitting station. 

A.C.V. Saves, Ltd., announces the following 
appointments : Mr. J. D. Slater has been appointed 
to the board and will combine the duties of director 
and commercial manager; Mr. L. C. Parsons has 
been appointed secretary of Park Royal Vehicles, 
Ltd., and Mr. J. Ford has assumed responsibility for 
the secretaryship of A.C.V. Sales, Ltd. 

EpGaAR ALLEN AND Co., Ltd., has announced the 
following appointments in its engineering depart- 
ment: Mr. J. Higgiabotham, deputy general manager; 
Mr. J. D. Studholme, assistant general manager ; 
Mr. A. Brunton, commercial manager; Mr. A. 
Wallis, chief draughtsman (production) ; Mr. J. D. 
Lee, chief draughtsman (development), and Mr. S. 
Carter, chief estimator. 


Business Announcements 


Victor Propucts (WALLSEND) Ltd., states that 
its London address is now 1327, London Road, 
Norbury, S.W.16 (telephone Pollards 0077-8). 

Tue BritisH TRANSPORT COMMISSION has announced 
that Mr. C. R. Atkins, stores superintendent, Scottish 
Region, British Railways, retired on August 31. 

ELCONTROL, Ltd., states that its London sales 
office, sales and service staff have been transferred 
to Wilbury Way, Hitchin, Herts (telephone Hitchin 
2411). 
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Dr. EsMoND WasSELL SMITH has relinquished his 
executive duties with the Telegraph Construction and 
Maintenance Company, Ltd., after forty-eight years’ 
service. 

Mr. W. H. Grass, a director of Thermotank, Ltd., 
for twenty-five years, has retired, but his services will 
still be available to the company in a consultative 
capacity. 

B. AND K. Lasoratories, Ltd., states that it is 
now installed in its new headquarters at 4, Tilney 
Street, Park Lane, London, W.! (telephone Gros- 
venor 4567). 

BRITISH INSULATED CALLENDER’S CABLES, Ltd., is 
to open a new depot at Oakcroft Road, Chessington, 
Surrey, on Monday, September 15 (telephone Lower 
Hook 2323). 

GEORGE COHEN, SONS AND Co., Ltd., states that 
sales in the United Kingdom of * Pingon”’ tower 
cranes will in future be handled by its contractors’ 
plant department. 

Mr. Leonarp Ciarkr, M.I.Mech.E., is to retire 
from the position of managing director of L. Clarke 
and Co., Ltd., on September 30. He will remain on 
the board of directors. 

CHARLES CHURCHILL AND Co., Ltd., has announced 
the retirement of Mr. David Nicholson, who since 
1946 has been sales manager, engineer supplies 
division, 2t the Birmingham headquarters. 

Camp Rirp, Ltd., states that arrangements have 
been made to merge the manufacturing and trading 
operations of H. J. Baldwin and Co., Ltd., Duratube 
and Wire, Ltd., and Hartley Electromotives, Ltd. 


THE TELEGRAPH CONSTRUCTION AND MAINTEN- 
ANCE ComPANY, Ltd., has announced that Dr. E. W. 
Smith has relinquished his executive duties on reach- 
ing the age of 65, after forty-eight years’ service with 
the company. 

Mr. J. C. Mritcuect, M.1.Mech.E., M.I.E.E., 
controller of the north-eastern division of the Central 
Electricity Generating Board is to retire on Sep- 
tember 30 after more than forty years in the electricity 
supply industry. 


Contracts 


E.M.1. ELectronics, Ltd. has received orders worth 
more than 1,000,000 dollars for an advanced design 
of airborne radar equipment for use in aircraft of 
the Royal Canadian Air Force. This radar equip- 
ment is the latest E.M.I. aid to submarine detection. 
It is being fitted in the Canadair ‘‘ Argus”’ aircraft 
—a Canadian manufactured military version of the 
“ Britannia ’’—-designed for long-range anti-sub- 
marine and reconnaissance work. It can also be 
used as a navigational aid. 


THe ENGuSsH ELecrric ComPANy, Ltd. has 
received an order for turbine plant for the Uaited 
Kingdom Atomic Energy Authority’s new advanced 
gas-cooled reactor. The contract is for a 33MW 
steam turbo-alternator set, condensing and feed 
heating plants with auxiliary apparatus. The new 
reactor will contribute to the U.K.A.E.A. programme 
to realise the maximum development potentiality of 
the gas-cooled graphite-moderated reactor during the 
1960s. The turbine is a two-cylinder impulse- 
reaction machine operating at 3000 r.p.m. with steam 
at 650 lb per square inch gauge, and 850 deg. Fah. 
The alternator will be air-cooled. This plant will be 
manufactured at the company’s Rugby, Stafford and 
Netherton works for commissioning in 1961. The 
unit is a weli-tried design of which seventy are already 
in service. 


NATIONAL FREE Piston Power, Ltd., is under 
contract to supply £500,000 of plant for a free- 
piston gas turbine power installation in Finland. 
The free-piston gasifiers will be manufactured 
(under licence from Alan Muntz and Co., Lid., 
Pescara and SEP) by National Gas and Oil 
Engine Company, Ltd., of Ashton-under-Lyne and 
the gas expansion turbines and alternators will 
be made by the Brush Electrical Engineering 
Company, Ltd., of Loughborough. The plant will 
form an extension to the existing 6MW steam station 
at Riihimaki, and will consist of two 6MW gas 
expansion turbo-alternator sets and sixteen GS34 
free-piston gasifiers and ancillary plant. It will be 
operated for peak loads and stand-by duty to the 
base load plant to supplement the Finnish hydro- 
electric grid supplying power to the industrial aad 
rural area around the towns of Riihimaki and 
Hyvinkaa, about 100 miles north of Helsinki. The 
equipment will be supplied in two stages, each of 
one gas expansion turbo-alternator set and eight free- 
piston gasifiers ; the first stage is planned to be 
commissioned by winter 1960. 
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Personal and Business 


Miscellanea 


IMPROVED EFFICIENCIES OF FLUORESCENT LAMPs.— 
Progressive introduction of ‘* Mazda” fluorescent 
lamps with improved efficiencies of from 10 to 15 per 
cent, resulting from improvements in manufacturing 
methods, is announced by the A.E.I. Lamp and 
Lighting Company, Ltd., 18, Bedford Square, 
London, W.C.1. For example, the light output 
of the 80W Sft fluorescent ** Daylight ”’ lamp is 
stated to have been increased from 4080 to 4480 
lumens (average) through the first 000 hours. 


Economic Type BoiLers.—A series of articles 
entitled **. Economic-type Boiler Defects and Repairs,”” 
by Mr. Sydney D. Scorer, which appeared in The 
Steam Engineer, has now been reprinted in book 
form. The sections of the book deal with design and 
manufacturing conditions; furnaces; end and 
tube plates; combustion chambers; stays and 
stayed surfaces ; tubes ; and automatic controls. 
The book concludes with a series of useful furnace 
tables for the easy calculation of safe working pres- 
sure. Copies of the publication are available at 
7s. 6d. from John D. Troop, Ltd., 90, High Holborn, 
London, W.C.1. 


UNDERGROUND VEHICLE Docks.—The extension 
of Selfridges’ store in Oxford Street, London, has 
commenced with the putting into use of an under- 
ground receiving depot, which has allowed the selling 
area on the ground floor to be extended. The under- 
ground vehicle area totals 21,000 square feet, and the 
spacing of the columns supporting the store (includ- 
ing the car park under construction on the first 
floor) is 33ft by 35ft. Vehicles over 16ft high can 
enter down a | in 10 ramp with electric heating ele- 
ments embedded in the surface concrete for de-icing. 
The exit ramp has a maximum gradient of | in 8. 
The area drains into a 8000-gallon sump emptied by 
pumps, and is positively ventilated to extract petrol 
and exhaust fumes. Goods lifts from the docks serve 
all floors, and another will be installed to carry semi- 
trailers full of furniture to the floor on which the 
goods are needed. 


EXHIBITIONS OF NICKEL ALLOys.—A series of four- 
day exhibitions devoted to the practical uses of nickel 
and its alloys are to be held by Henry Wiggin and 
Co., Ltd., the first at the Royal Station Hotel, New- 
castle upon Tyne from September 23 to 26; the 
second at the Metropole Hotel, Leeds, from October 
14 to 17, and the final one from October 28 to 31 at 
the Grand Central Hotel, Belfast. Running con- 
currently with each exhibition will be a series of 
lectures and film shows demonstrating the practical 
uses of Wiggin alloys in high- -temperature work, and 
in chemical and electrical engineering, and others will 
feature welding techniques. The exhibition will 
include comprehensive displays illustrating the various 
properties of the alloys—corrosion resistance, high- 
temperature properties, electrical resistance and 
special physical properties. 


NITROGEN GENERATORS.—W. C. Holmes and Co., 
Ltd., Turnbridge, Huddersfield, has recently com- 
pleted at its works the first standard Holmes-Kemp 
nitrogen generators. These units are of 2000 cubic 
feet per hour capacity and are capable of producing 
nitrogen by the combustion of any of the commercial 
fuel gases with air. Operation can be almost entirely 
automatic and controlled combustion is achieved by 
using a carburettor, giving varying fuel to air ratios, 
which automatically responds to demand. The 
combustion products are cooled and the carbon 
dioxide is removed by passing the gas through an 
adsorber tower containing mono-ethanolamine. Each 

unit is complete with reboiler, stripper and heat 
exchanger for the regeneration of mono-ethanol- 
amine. A compressor can be provided for storing the 
gas under pressure and a dryer is also available to 
ensure freedom from moisture. 


Hos INSPECTION DEPARTMENT.—A new hob inspec- 
tion department has been opened at the Manor 
Works factory of W. E. Sykes, Ltd., Staines, Middle- 
sex. It is equipped with the latest test equipment, 
enabling the firm to carry out swiftly and accurately 
the inspection necessary for maintaining the high 
standards of precision tool production. Among 
the new machines installed is a Klingelnberg model 
“PWF 250” hob testing machine which is fitted 
with an automatic electronic recorder and can measure 
the various elements of the hob, including cumulative 
errors that were not capable of direct measurement 
before. Other equipment in the department includes 
a profile projector, a lead checking machine (also 
with electronic recording equipment), thread pitch 
measuring machine, hob flank angle tester, flute 
division checker, bore checker, floating carriage 


micrometer, Vickers hardness tester and a hob flute 
radiality checker. 
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When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southam; Buildi 

Chancery Lane, W.C.2, 3s. 6d. each. 
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RAILWAY ENGINEERING 
799,144. May 17, 1955.—AxLEBOX MOUNTING FOR 
RAILWAY ROLLING Stock, George Spencer, 
Moulton and Co., Ltd., 13 and 14, Ashley Place, 
Westminster, London, S.W.1. (Inventor : 
Alexander Eric Moulton.) 

The invention relates to railway rolling stock and 
the mounting of axleboxes, particularly in goods 
wagons. Referring to the drawing, in the upper view 
A represents a portion of the frame of a wagon, B and 
C are horn plates between which is an axlebox D, and 
E is a retaining bar across the soles of the horn plates. 
F is a flanged road wheel riding a rail and G its axle. 
A rubber compression spring unit comprising five 
oval rubber rings J, each bonded between upper and 
lower plates K and L, is interposed between the axle- 
box and the wagon frame, the former being provided 
with a suitable seat flanged at M and on which seat 
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rests a plate N having a central spigot O locating the 
lowermost elements of the column. A similar plate P 
with a depending spigot R is carried by the wagon 
frame, and the spigots serve a secondary function as 
limit stops regulating the extent to which the frame 
may approach the axlebox under overload condie 
tions. Integral protecting skirts S are formed on the 
lower plates of each element serving also to axially 
align the five elements making up the column.— August 
6, 1958. 


MACHINE TOOLS 

799,611. February 9, 1956.—GEAR HOBBING 
MACHINES, Craven Brothers (Manchester), Ltd., 
Vauxhall Works, Reddish, Stockport, and 
Alfred Kurt Thomas, of the company’s address, 
The invention relates to gear hobbing, grinding or 
shaving machines, and has for its object to provide 
improved means for setting up a gear blank with its 
axis concentric with the axis of rotation of the work 
table, especially on a large gear hobbing machine, 
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In the drawing there is shown, in outline, a hobbing 
machine A comprising a rotatable work table B 
on which it is desired to position a turbine reduction 
gear blank C with its lower journal D concentric 
with the axis of rotation of the table. In accordance 
with the invention, a telescope E and light source F 
are mounted on the machine so that the light beam G 
passes tangentially along the journal D, the necessary 
support (shown in broken lines) for a blank being 
interrupted at certain intervals to allow the beam to 
pass. The telescope E is provided with a measuring 
scale to enable any variation in concentricity of the 
journal to be read by directly observing through the 
telescope the position of the edge of the shadow cast 
by the journal in relation to the scale. If the journal 
does not run true with the axis of rotation of the 
table B the shadow on the measuring scale will move 
according to the extent of eccentricity. To accom- 
modate differing sizes of journals the telescope 
and/or the lamp are adjustably mounted on the 
machine.—August 13, 1958. 


POWER TRANSMISSION 


799,341. April 13, 1956.—FLYWHEEL ARRANGEMENTS, 
Stone-Chance, Ltd., Gatwick Road, Crawley, 
Sussex. (/nventor : Clement Elphick Gossling.) 

The invention concerns improvements relating to 
flywheel arrangements, in which rotating masses are 
used for energy storage. With such arrangements, 

the problem not infrequently arises of obtaining a 

sufficient flywheel mass within a given space whilst 

limiting the peripheral speed to a reliably safe value, 

a speed of 250ft per second being not usually 

exceeded in the case of steel flywheels. The invention 

seeks to increase the kinetic energy which can safely 
be made available with a given mass. In the drawing, 

a driving shaft A, connected to a source of power, is 

directly coupled to an annular flywheel B by end 

plates C and D. One end plate C is connected to 





No. 799,341 
a flange E on the shaft A and the other end plate D is 
mounted by a ball bearing F on a hub-like extension 
G of a second, inner, flywheel H, which is, in turn, 
mounted on the shaft by roller bearings. The 
inner flywheel H is driven through step-up gearing, 
which may be of a positive or frictional nature, so 
that it rotates at a higher speed than the outer wheel. 
As illustrated, a toothed wheel L fixed on the end plate 
D may drive a pinion M fast with a larger pinion N 
driving a wheel O fixed, concentrically with the shaft, 
on the extension G from the inner flywheel H. The 
pair of pinions M and N is mounted on a stub or 
pivot R suitably supported from the frame of a 
machine with which the arrangement is employed. 
The outer flywheel B is rotated with a conservative 
peripheral speed giving the usual high factor of safety 
over the ultimate strength of the material. Through 
the gearing the inner flywheel is caused to run at a 
much higher speed, and under greater stress, so that 
its mass is utilised more economically. If the inner 
flywheel should fail, no serious damage would be 
caused, as parts would be restrained by the annular 
flywheel, and its end plates which form a cage. In 
practice, provision may be made for introducing 
torsional flexibility in the drive between the two 
flywheels in order to avoid unnecessary oscillations. 
If necessary, damping means, which may be of either 
a fluid or frictional nature, may also be provided.— 
August 6, 1958. 


800,194. January 26, 1956.—UNIveRSAL JoINTs, 
Coach Fittings Development, Ltd., 10, Marsh 
Street, Walsall, Staffordshire. (Inventor : Wilfrid 
Overton.) 

According to the invention, in a universal joint of 
the Hooke’s type, the spider has one pair of trunnions 
formed integrally on it, the co-operating fork or 
yoke member being longitudinally divided before 
assembly, whilst the other pair of trunnions is formed 
by a single cylindrical pin passing through a bore in 
the spider, and the co-operating fork or yoke member 
is of one-piece construction. The joint illustrated in 
the drawing is between two shafts A and B which 
may be required to rotate with their axes inclined to 
one another. The joint comprises the usual fork or 
yoke members C and D mounted on the ends of the 
shafts, and a centre member or spider E pivotally 
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connected to both yokes. The upper yoke C con- 
nected to the shaft A is of the conventional kind, 
comprising a hollow substantially cylindrical body, 
a close fit over the shaft, and having at one end a 
pair of lugs F at diametrically opposite points, pro- 
vided with bearing eyes G for receiving a pivot pin 
H, by which the yoke is pivotally connected to the 
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spider E. The spider has integral axially aligned 
trunnions J projecting from opposite ends, which 
connect it to the other yoke D. The yoke D is 
similar in shape to the upper yoke C, but is longi- 
tudinally divided into two parts K and L, each includ- 
ing a limb M having a bearing eye N for receiving 
rotatably a trunnion J. Each of the parts K and L 
is thus a substantially semi-cylindrical member formed 
at one end with a substantially semi-cylindrical inner 
surface of radius substantially equal to that of the 
shaft B upon which it is to be mounted and at the 
other end with a limb M. The parts K and L are 
assembled on the end of the shaft B with their bear- 
ing eyes N receiving the trunnions J, and are secured 
in position by a pin O passed through transverse 
eyes and a bore in the shaft B, the ends of the pin O 
being riveted over. The ends of the trunnions / 
are also riveted over where they project from tie 
eyes. With this construction, the centre member or 
spider E requires only one separate pivot pin H, and 
this is a solid pin, the usual divided pivot pins not 
being required. The joint is thus simple to manufac- 
ture and is stronger when assembled. The spider E 
preferably has flat bearing surfaces surrounding the 
trunnions J and the ends of the bore through which 
the pin H is passed, these surfaces being perpen- 
dicular to the trunnions and the bore for engage- 
a by the inner faces of the limbs M.—August 20, 


MECHANICAL STOKERS 


799,591. March 29, 1956.—So.ip-FueL ComMBUSTION 
APPLIANCES, C.U.R.A. Patents, Ltd., Randalls 
Road, Leatherhead, Surrey. (Jnventor: Alex 
David Chalmers Gunn.) 

The invention relates to solid-fuel combustion 
appliances in which the fuel undergoes combustion in 
the form of a bed which is charged by a mechanical 
stoker. As shown in the drawing the appliance 
comprises a chain. grate of the usual form which is 
driven by an electric motor A and on to which fuel is 
fed from a hopper at the forward end of the grate, 
the depth of the fuel bed on the grate being con- 
trolled by a movable guillotine. Situated beneath the 
upper run of the grate is an air-distributing chamber, 
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and a conduit B for the supply of combustion air to 
the appliance communicates with the interior of the 
chamber near to the forward end. Mounted trans- 
versely within the conduit B is a bimetallic strip C of 
which one end is secured at D to one wall of the 
conduit B and of which the other end is free to move 
in a recess E in the opposite wall of the conduit. 
The free end of the strip carries a plunger F which 
bears against an arm G carrying a contact H, being 
one of a pair of switch contacts H and J, the other 
contact J being rigidly connected to one wall of the 
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recess E. A spring K bears against the arm G and 
tends to maintain the switch formed by the con- 
tacts in the closed position. The force exerted by the 
spring may be varied by an adjusting screw L. Two 
heating coils M and N, which are connected in series 
with one another, are wound round the bimetallic 
strip C, one at each end, and the arrangement is such 
that, when the strip is heated, the plunger F tends to 
urge the arm G against the action of the spring K to 
open the switch H and J. The switch is connected 
in series with the heating coils M and N, and also 
with the electric motor A. When the switch is closed, 
the motor is in operation and current flows through 
the heating coils M and N. The current through the 
heating coils is selected so that, except when the rate 
of supply of air is a maximum, the rate of supply of 
heat to the bimetallic strip C is always greater (when 
the heating coils are in operation) than the rate of 
loss of heat from the bimetallic strip to the air flow- 
ing through the conduit B (as indicated by the arrow) 
over the bimetallic strip C. Thus, unless the rate of 
flow of air is the maximum, the temperature of the 
strip rises at a rate which depends upon the rate of 
flow of air until it reaches a value at which the 
plunger F attached to the free end of the strip moves 
the arm G to open the switch H and J. The motor 
then stops and current ceases to flow through the 
heating coils M and N. The bimetallic strip then 
cools at a rate which depends upon the rate of flow 
of air over the strip. When the temperature of the 
bimetallic strip falls to the value at which the plunger 
F moves to allow the arm G to move under the action 
of the spring to close the switch H and J, the motor 
restarts and a current again flows through the heat- 
ing coils. When the rate of supply of air is the maxi- 
mum, the motor runs continuously, but when the 
rate is decreased, the motor runs intermittently, the 
fraction of the time for which the motor is running 
increasing when the rate of supply of air increases 
and decreasing when said rate decreases. It has been 
found that, for rates of flow of air up to 25ft per 
second, changes in the rate of supply of fuel are 
approximately proportional to changes in the rate 
of supply of air. The rate of change of the fuel supply 
rate with respect to the air supply rate is less than one, 
i.e, the rate of supply of fuel increases more slowly 
than the rate of supply of air, and this rate of change 
decreases as the current through the heating coils 
M and N is increased.—August 13, 1958. 


ELECTRICAL ENGINEERING 
800,037. April 28, 1955.—CaBLe COUPLINGS OF 
PLUG AND Socket Type, Simmonds and Stokes 
(Niphan), Ltd., Victoria House, Southampton 
Row, London, W.C.1.  (/nventor: William 
Charles James.) 

The invention relates to electrical cable couplings 
of plug and socket type in which one at least of the 
casings is made of moulded rubber. The main 
object of the invention is to provide a rubber-clad 
coupling in which a secure mode of holding an 
insulator block is employed. As the drawing shows, 
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in this arrangement a liner A is inserted in the recess 
which accommodates an insulator block B. In the 
case of the plug part of the coupling, as shown in the 
upper view, the block B is provided with contact 
pins C. The corresponding block E in the socket 
part, see the lower view, is provided with pin- 
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receiving socket holes. The liner A has a length 
equal to the depth of the recess so that it finishes 
flush with the floor F of a counterbore constituted, 
in the case of the plug part of the coupling, by the 
skirt G which protects the pins and embraces the 
end of the socket-carrying casing when the parts are 
coupled together. One or more fixing screws H 
are set into the side of the casing so as to pass through 
an opening in the liner A into a blind hole in the 
side of the block.—August 20, 1958. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.\. 


ENGINEERING DRAWING PRACTICE 


No. 308A—Students’ edition. Price 4s. 6d. 
(less one-third discount to students).—A_ specially 
abridged, low-priced version of this Standard has now 
been issued and will be welcomed by technical students 
—and doubtless by their tutors also. B.S. 308A 
(inclusion of the suffix is important when ordering 
copies) is intended for students who are in the early 
stages of an engineering education. This forty-page 
publication contains much of the “ solid meat ”’ of 
the complete edition of B.S. 308. Each page of the 
abridged version carries a cross-reference to the 
equivalent page of the parent edition. The parts of 
B.S. 308 excluded from this abridgment are those 
dealing with drawing-office procedure, the layout of 
industrial drawings, and geometrical tolerancing— 
all subjects not generally taught until a higher stage 
of study is reached. “It is important, however, to 
introduce the idea of geometrical tolerancing and its 
problems at the earliest possible stage of the course,” 
the standard points out. 


CABLES AND FLEXIBLE CORDS FOR 
ELECTRICAL EQUIPMENT OF SHIPS 


No. 883 : 1958. Price 15s. This revision aligns 
the standard with B.S. 7 : 1953, B.S. 480 : 1954, and 
B.S. 608 : 1956, for rubber-insulated, paper-insulated 
and varnished-cambric-insulated cables, respectively, 
as far as the special conditions of shipboard use 
permit. One additional type of cable, polychloro- 
prene-sheathed without braid, has been introduced ; 
but tough rubber-sheathed cables, apart from 
flexible cables and flexible cords, are no longer speci- 
fied for use in ships—they have been superseded for 
this purpose by the more fire-resistant polychloro- 
prene-sheathed cables. The quality of rubber insula- 
tion, rubber-like fire-resisting insulation, rubber 
sheath and polychloroprene sheath is defined by 
reference to B.S. 2899. The requirements for paper 
insulation and varnish-cambric-insulation are similar 
to those of B.S. 480 and B.S. 608, respectively. The 
section on mineral-insulated cables has been omitted 
from this edition of B.S. 883 because a new British 
Standard for mineral-insulated cables, which will be 
equally applicable to cables for use on land and in 
ships, is expected to be published shortly. 


Catalogues and Brochures 


KerrH BLACKMAN, Ltd., Mill Mead Road, Tottenham, London, 
N.17.—Publication No. 41 describing small ‘‘ Tornado ’’ fans 
ana blowers. 

Tue UNirep KInGpoM GLYCERINE PRODUCERS’ ASSOCIATION, 
Ltd., 5, Bridewell Place, London, E.C.4.—Booklet listing 1700 
ways to use glycerine. 

GENERAL REFRACTORIES, Ltd., Genefax House, Sheffield, 10.— 
Illustrated leaflet giving details of “ Chelford’’ sands for the 
iron, steel and non-ferrous industries. 

BaRLOW-WHITNEY, Ltd., 2, Dorset Square, London, N.W.1. 
Engineering data sheet No. ZMP-558 describing “ B-W’" type 
ZMP white metal pots for zinc, lead, tin, &c. 

HENRY RIGHTON AND Co., Ltd., 70-84, Pentonville Road, 
London, N.i.—Comprehensive stock and weights booklet cover- 
ing the range of non-ferrous metals carried in stock by the 
company. 

W. C. Homes anp Co., Ltd., Gas Handling Division, P.O. 
Box B.7, Turnbridge, Huddersfield.—Publication No. 75 des- 
cribing ‘* Holmes-Connersville’’ range of ‘“‘ XAS’’ type exhausters 
and boosters. 

THE CONSOLIDATED PNeuMATIC TooL Company, Ltd., 232, 
Dawes Road, London, S.W.6.—Catalogue giving details of 
design, application and operation of class FE horizontal, double 
acting balanced opposed compressors. 

THe Appison ELectric Company, Ltd., 10-12, Bosworth 
Road, London, W.10.—Leaflet describing spark testers for 
detecting insulation faults in insulated wires and cables during 
production, or in a separate reeling operation. 

British Monorail, Ltd., Wakefield Road, Brighouse, York- 
shire.—Illustrated catalogue giving technical details of standard 
“ Monorail’’ and “ Girder-Rail’’ overhead handling systems, 
designed to carry loads up to and including 2 tons. 

BritrsH RESIN Propucts, Ltd., Devonshire House, Piccadilly, 
London, W.1!.—Technical information sheet No. 8 dealing with 
the effect of various processing techniques on the density of 
articles produced from “ Rigidex ’’ high density polyethylene. 

THe New Conveyor Company, Ltd., Brook Street, Smethwick, 
Birmingham, 40.—Illustrated brochure presenting the general 
overall developments of various types of conveyors and instal- 
lations in machine shop and press shop mechanisation schemes. 
Details of the ** Wissmann’’ type conveyor system are also 
included. 

ELCONTROL, Ltd., Wilbury Way, Hitchin, Herts.—Data Sheet 
dealing with the operation and use of industrial flame failure and 
ignition programming controllers. Two different ranges are 
described : the “ FSP” series for use with oil burners only, and 
the “ FSM” series for use with gas burners or gas-ignited oil 
burners (can also be used with oil burners). 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

In all cases the TiME and PLACE at which the meeting is 
to be held should be clearly stated. 


meeting 


ASSOCIATION OF PUBLIC LIGHTING ENGINEERS 


Tues., to Fri., Sept. 16 to 19.—Annual conference, Harrogate. 
“ Lighting for Safety and Amenity.” = 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Tues., Sept. 16.—-ALDERSHOT AND Districts BRANCH: Red Cross 
Hall, High Street, Aldershot, “* Radio Frequency Heating,” 
P. B. Curtis, 7.30 p.m. yeWest KENT BRANCH : Royal Star 
Hotel, Maidstone, Kent, “ Electricity in Horticulture,”’ F. M. 
Proctor, 7.30 p.m. 

Wed., Sept. 17.—LuTON BRANCH: Luton Chamber of Com- 
merce, George Street West, Luton, “ Fluorescent Lighting 
415V,"’ 8 p.m. 

Thurs., Sept. 18.—WOLVERHAMPTON AND DisTRICT BRANCH : 
Chamber of Commerce, District Bank Chambers, Lichfield 
Street, Wolverhampton, “ Earth Leakage Protection,”’ J. A. 
_ Robbins, 7.45 p.m. 

Fri., Sept. 19.—STOKE aND Crewe BRANCH: Grand Hotel, 
Hanley, “Electricity Supply and Distribution in North 
Staffordshire,’’ C. C. Pimble, 7.30 p.m. 


INCORPORATED PLANT ENGINEERS 


Tues., Sept. 16.—BIRMINGHAM BRANCH : Hotel Leofric, Coventry, 
* Clean Air,’ R. Williams, 7.30 p.m. : 
Wed., Sept. 17.—Kent BRANCH: Kings Head Hotel, High 

Street, Rochester, “* General Outline of Some of the Problems 
__ Involved in Space Travel,’’ 7 p.m. 
Thurs., Sept. 18.—BLACKBURN BRANCH: White Bull Hotel, 

Blackburn, “* Recent Advances towards Thermonuclear Power 

(* Sceptre’ and * Zeta’),”’ J. E. Read, 7.30 p.m. 

Tues., Sept. 23.—SouTH WALES BRANCH : South Wales Engineers’ 
saptiente, Park Place, Cardiff, Films on ** Lubrication Methods,’ 
30 p.m. 


INSTITUTE OF PETROLEUM 


Wed., Sept. 17.—61, New Cavendish Street, London, W.1, 
Harmful Effects of Electrostatic Charges on Machinery and 
Lubricating Oils,’’ T. Salomon, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Sat., Sept. 20,— NORTH-EASTERN GRADUATE AND STUDENT 
SECTION : Visit to Edinburgh, 8 a.m. 


INSTITUTION OF LOCOMOTIVE ENGINEERS 


Wed., Sept. 17.—Institution of Mechanical Engineers, 1, Birdcage 
Mee London, S.W.1, Presidential Address, R. Arbuthnott, 
5.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


Sat., Sept. 13.—YorKsHine GRADUATE SECTION: Visit to 
Ferryside “ B’’ Power Station, 10 a.m. 

Tues., Sept. 16.—EASTERN GRADUATE SECTION: Evening Visit to 
Goldington Power Station, Bedford. yeSoUTHERN GRADUATE 
SECTION : Visit to Vickers-Armstrongs (Aircraft), Ltd., Wey- 
bridge, Surrey, 2-5 p.m. i 

Wed., Sept. 17.—SOUTHERN BRANCH : Technical College, Farn- 
borough, “ World-Wide Operating Experience with 750 

_1000kW Gas Turbines,’’ G. B. Feilden, 7.30 p.m. 

Thurs., Sept. 18.—MIDLAND BRANCH: James Watt Memoria! 
Institute, Great Charles Street, Birmingham, ‘* Management 
Control! of Small Engineering Firms,’’ L. Fontaine, W. R 
Spencer and J. W. Walker, 6 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


Wed., Sept. 17.—Leeps GRADUATE SECTION : Visit to Samuel 
Fox and Co., Ltd., Stocksbridge Work, Near Sheffield, 6 p.m., 
“Steel Production,’ 7.30 p.m. %¢BIRMINGHAM SECTION : 
College of Technology, Gosta Green, Birmingham, Films, 
7.30 p.m. yeWOLVERHAMPTON GRADUATE SECTION : Wolver- 
hampton and Staffs College of Technology, Wulfruna Street, 
Wolverhampton, “ Engineering Metrology,” J. R. Adams, 
7 p.m. jeEDINBURGH SECTION : North British Hotel, Princes 
Street, Edinburgh, Ladies Evening and Film Show, “ Travel 

_ by British Transport,” 7.30 p.m. 

Sat., Sept. 20.—LUTON GRADUATE SeCTION : Visit to the British 
Tabulating Machine Company, Ltd., Letchworth, 10 a.m. 


PHYSICAL SOCIETY 


Wed. to Sat., Sept. 17 to 20.—University College, Swansea, 
Autumn Conference on ‘Gas Discharges,’’ Opening of 
Conference, September 17, 2.30 p.m. 


SOCIETY OF CHEMICAL INDUSTRY 


Tues., Sept. 16.—Corrosion Group : Kings Head Hotel, New- 
port, Mon, Joint Meeting with the South Wales Section and 
with the Cardiff Section of the Royal Institute of Chemistry, 
“Some Factors Affecting the Performance of Condenser and 
Heat Exchanger Tubes,”’ P. T. Gilbert, 7 p.m. 


TELEVISION SOCIETY 


Fri., Sept. 19.—Cinematograph Exhibitors’ Association Theatre, 
Third Floor, 164, Shaftesbury Avenue, London, W.C.2, 
* Experimental Colour Receiver: Setting Up and Adijust- 
ment,”’ E. Ribchester, 7 p.m. 


Advanced Engineering Courses 


Communication Engineering Economics. D&PpARTMENT OF ELEC- 
TRICAL ENGINEERING, South East London Technical College, 
Lewisham Way, London, S.E.4. A course of twenty-six 
lectures, commencing Monday, October 6, 6.45 p.m., of par- 
ticular interest to post office engineers and traffic officers and 
to staff of firms engaged in the preparation of tenders for the 
supply and installation of communication equipment for 
export. Application should be made to the Head of the 
Electrical Engineering Department. Fee £1 12s. 6d. 


Electronic Computing Systems. Part I: The Construction and 
Operation of Electric Digital Computing Systems Designed for 
Commercial Purposes. DEPARTMENT OF MATHEMATICS, SIR 
JoHN Cass COLLeGce, Jewry Street, Aldgate, London, E.C.3.— 
A course of nine lectures, commencing Wednesday, October 8, 
6.30 p.m., intended for executives and others interested in the 
commercial applications of electronic p s. Application 
should be made to the Secretary of the College. Fee, for those 
residing in the County of London, £1. 
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EVERY PICTURE TELLS A NICBKREL STORY 
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Extraordinary how the iron filings jump to it at the 

dictate of invisible forces. In industry too, things move 
swiftly in their planned ways when you bring nickel into play. 
Magnetic materials are only part of the nickel story. 

Mond can give you chapter and verse. Mond have 

the resources for research and development 

and supply technical publications for guidance 


in the choice and use of modern materials. 


Enough Nickel for all needs— 


Plan ahead with IVE OWI ICH ED Xu 





\ 
MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, S.W.1 
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HAMMERED OR 
HYDRAULIC PRESSED 


| 
IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 


TRADE Stnedley MARK 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER ORIVEN 


Smedley Brothers. I4 
Belper. Derbyshire. 
Telephone: Belper 12 








* 
INCE FORGE CO. WIGAN 


PARKS FORGE LTO 
PROPRIETORS 
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absterge 
(to clean by wiping) 


Austins supply the best cleaning rags for 
every purpose. Some jobs call for 

coarse, heavy fabric, some for soft, closely 
woven materials—we can meet all require- 
ments with carefully selected rags that are 
thoroughly washed and sterilised in our 
own plant. Orders of all sizes are handled 
with promptness and reliability. Please 

let us quote you for regular supplies. 





‘ d, ya 4S, 


a) KX We 





E. AUSTIN & SONS (LONDON) LTD., 
GUN WHARF, GUNMAKERS LANE, E.3. Tel: ADVance 1211 











* bi . 
. "»s 4 


7 MA OE 





‘, COUNT 






TRUMETER 
COUNT YOUR 
PRODUCTION 


TGUMETER 


FOR MEASURING & COUNTING 
TRUMETER CO. LTD., MILLTOWN ST. RADCLIFFE, LANCS. 


CW 2642/57 








Fit a ‘CROSS’ Wire Thread Insert !—New threads for 
old .. . in damaged components. Hard tough threads 
in soft materials. Used and approved by the Aircraft 
industry. Designed for use in soft metal components, 
wood or plastics. Simple to use—remains perma- 
nently in place. Full range of standard sizes in 
B.S.W., B.S.F., B.S.P., B.A., U.N.F., U.N.C., and 
Metric thread forms. 


dsea (ross 


MANUFACTURING CO. 
BATH - SOMERSET 


Grams: Circle, Bath. 








up WIRE~— 


THREAD 


@ © nsert__ 





CROSS 
(1938) LTD. - 
Tel.: Combe Down 2355/8 


Specialists in che manufacture 

of JET ENGINE LABYRINTHS, 

CIRCLIPS, SPRING WASHERS, 
SPRINGS, etc. 

















Carbon Stack 
Controller. 4 sew eve. controtier tor 


battery operated Electric Vehicles and traction motors, giving infinitely variable 
speed within the range of the vehicle, and foolproof control 


Vv aha oln dak--1- mele ha-te-Ualolialem-Coks-Gahe-ter-s— 


Starting current limited to 
70% of the nominal. 


under all conditions of load and speed. 


Peta 
Ten 


Further details available on 


request. Please write 
for descriptive leaflet 


Horsepower 
ratings: 0.5 to 7.5 


Voltage ranges 
24, 36, 48,64 and 72 


Nominal Current 
capacities : 17.6 to 


Foolproof—delaying device 
prevents too rapid acceleration. 


las 
wae , 
ry R:-duced maintenance—no Resistance 
2B) control contacts to wear or burn. 


ns 


ws 


Foot or manual control 
to suit requirements. 


Minimises stress and wear on 
the Transmission System. 


It limits heavy fluctuations 
of Current and Torque. 


ELECTRO |#-DYNAMIC 


CONSTRUCTION COMPANY LIMITED st mary cray KENT TEL: ORPINGTON 27551 GRAMS: ELEDAMIC ST MARY CRAY 
2882 


Control Gear Division BRIDGWATER 








SOMERSET 


Telephone: Bridgwater 


P2250 
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Macfarlane produce a range of 200 cycle alternators 
for High Frequency Power. These are most gener- 
ally supplied to users of high cycle portable power 
tools, but they have many applications in industries 
where high-speed machinery is used. Fuller 


information on request. 


MACFARLANE 
ALTERNATORS 


THE MACFARLANE ENGINEERING CO., LTD. 


Netherlee Road, Cathcart, Glasgow, S4. Tel: Merrylee 2255-7 





69 


























70 THE ENGINEER Sept. 12, 1958 









Where the wheels of industry 
run smoothly, silently and efficiently, 
there are gears by— 


Ss. E. OPPERMAN LIMITED 


BOREHAM WOOD, HERTFORDSHIRE. ELStree 202) 








High in the hills above Wensleydale, 1000 






feet above sea level, lies che South Durham 


Steel and Iron Company’s Wensley Quarry. 






Output of limestone from this quarry, for the 






Company's blast furnaces at Middlesbrough 






and West Hartlepool, must be kept going 






winter and summer alike to keep the furnaces 







in full production. 


The reliability of all the plant and equipment 






on this exposed and isolated site must be of 






the highest degree. A vital link in the 






transport system at the quarry is the 30 ins. - 






wide, 770 yards long, Sutcliffe belt conveyor 






illustrated here. 





ICHARD SUTCLIFFE LIMITED 


HORBURY - WAKEFIELD - ENGLAND 
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| =Revised Prices=—— 
m= BRITISH STANDARD DIMENSION MOTORS 








Ventilated. 





BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED « RUGBY - ENGLAND 


ie NI ee 





an A.E.]. Company A 5294 


Remember Wings Day, September 20, and give generously for those who gave. 
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ae heavy duty 


—LOW OPERATING COSTS 





HYDRAULIC ¢ 
“PRE-SELECT” & 


At B-T-HLtdRugby ¢ 
This big ARCHDALE hydraulic a 


‘Pre-select’ cuts drilling costs on 


] 
AA: 


? wy 
Fear e a 
ween? ==  % 


=i “to fone 4 ee 


outer casings for steam turbines at 


B.T.H. Ltd., Rugby. Spot facing Pi 

as well as drilling is carried out i 

and the pre-selection of speeds and feeds reduces idle iH 

ita 

= time to a minimum. . 

JAMES ARGHDALE | These machines give 22 spindle speeds and 18 rates a 

& COMPANY LIMITED 2m of feed, all pre-selected at any time, with the spindle | 

LEDSAM ST. BIRMINGHAM, 16 2m stationary or running. a 


Telephone No. EDGbaston 2276 7 Be) 
Capacity : 33” diameter in mild steel. Speeds: 11-1450 Bi 
A Member of the Staveley Coal & Iron Co., 


Ltd., Group r.p.m. Feeds 8-540 r.p.i. Built in sizes from 5ft. to | 





Sole Agents: ALFRED HERBERT LTD, COVENTRY 14ft. spindle radius. ‘ 


Telephone No. 89221 
























| 
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‘ 


SFP eT nN GS Ss 
F.S. RATCLIFFE (ROCHDALE) LIMITED, 


CRAWFORD SPRING WORKS, NORMAN ROAD, ROCHDALE 
’Phone: Rochdale 4692/3. ’Grams: Recoil, Rochdale. Cwsise 


. 








| TURBINE 


PATENT 


FURNACES 


USE 


ANY SOLID FUEL 
EFFICIENTLY & ECONOMICALLY 


May we investigate without charge? 
THE TURBINE FURNACE COMPANY LIMITED 
2385, Gray’s Inn Road, London, W.C.1. ’Phone: TERminus 4365 

















ELEGIEL OY No 1951-6 WIRE STRIPPER 
















Here's a tool with 
many sales outlets. 
Handymen will want it—no more fid- 
dling with penknives or cutting pliers — 
electrical engineers will want it —for faster, 
— — stripping — industry will want it 
—to speed up repetition work. Thoughtfully desi 
precision made, the Electeloy 195! is one co oe re a 


MUST stock, 
1 Hardened & Tempered 


w : steel jaws will cut 
ill strip P.V.C., V.I.R. through toughest ensiog 












and rubber covered with ease. 
cables and “flex’’ up to 2 Knurled = micro-adjust- 
ment screw prevents 


7/.029. diameter. 





accidental cutting of wire, 
3 Opening Spring for quick 
repetition work. 
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GENSPRINGS 
at Forth Chemicals 


~-}---------------+} 


At the Grangemouth Works of Forth Chemicals, Vokes 
Genspring Variable Support Hangers provide safe, secure 
support for the long runs of piping. 

These Variable Supports are complementary to the Vokes 
Genspring range of Constant Supports and are designed for use 
on pipelines where conditions are less critical, but where proper 
provision must be made for the effects of thermal expansion. 
Variable Gensprings are available in 16 sizes and include three 
14”, 3” and 6”. Each of these three travel ranges 
Whatever the piping 





+ 


travel ranges 
covers the same load, i.e. 58-6895 Ibs. 
Vokes Genspring Variable Supports offer dependable control 
of vibration and limited thermal movement. Full details arc 
available in our Catalogue which will be gladly sent on request. 


with Vokes Genspring Variable Support Hangers: 
* No springs to design 
* Merely quote Catalogue number 
* Delivered ready for erection 
* Takes its correct design load 





¢---------+-- 


wa 
VOKES GENSPRING. SUSPENSION SYSTEMS 


DEPT. H/5 VOKES GENSPRING LTD - GUILDFORD - SURREY 





4 Red P.V.C. covering to 
handles oan slip pre- 
vention quick ‘denti- 
fication. % 





CHURCHBRIDGE WORKS 
CANNOCK. STAFFS. 
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continuously and instantaneously indicates variations of the ram 
speed of a hydraulically operated extrusion press. May be applied 
to other similar problems. The illuminated moving scale is extremely 
clear and easily readable at a distance. Normally covers speeds 
between 0 and 50 millimeters a second, but instruments can be 
supplied for other speeds. 





© CamBRioce ExTRUsiON © 
“© SPEED INDICATOR 











A new development is a transmitter, the output current of which 
can be fed into a D.C. recorder or a remote indicator, or the 
instrument can be used for control. Housed in the same size case as 
the older model, the apparatus is fully transistorised and can be 
supplied for use with either A.C. mains or a low voltage accumulator. 


WN gg. BIE 
WE ARE ERWIBITING AT THE 


Industria! STAND No. 6 


FUEL 


EFFICIENCY ROW B 






SEND FOR LIST AS 249 FOR 






ie aol) -ieeiel, | 

Pamesnmus | Send for compl | FUTURE PUBLICATIONS, ASK 
—_— mentary tickets to FOR MAILING FORM AP3'58 
_ SEPT 24-0678 1958 i i 





CAMBRIDGE INSTRUMENT CO/]MIPANY, LTD. 


13, GROSVENOR PLACE, LONDON, S.W.1. 
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 QGOowanS Ss EXE IT. DON Fil 
aS ay 
i MANUFACTURERS OF Fj) 

DOCKSIDE CRANES iyi 









FLOATING CRANES 
SLIPWAY HAULAGE WINCHES 
SHUNTING & DOCKSIDE CAPSTANS 
BREAKDOWN CRANES 
LOCOMOTIVE & WAGON TURNTABLES 
LOCOMOTIVE & WAGON TRAVERSERS 
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Cow ans: SE ELDOon & co t1TYD 
CARLISLE ENGLAND Telephone: CARLISLE 24196-8 


LONDON OFF EGE AFRICA HOUSE KINGSWAY WC2 Ped: HOLBORN 0268 
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“Steels” 
Fabricated 
Pipework 











Fully-fabricated and painted tundish and manifold with 35-1} 
and 21-1" fla nge d branches 









“Steels” have an extensive specialised knowledge 
and experience of all tube fabrication methods. Quality, 
design and rapid execution of orders, backed by first 

class metallurgical and testing laboratory facilities, have 
placed ‘‘Steels’’ fabrication in industry throughout the world. 


Fabricated to British and American standards. 


MM Mild Steels, Carbon Molybdenum and Chromium Molybdenum Steels. 
SE Stainless Steels (austenitic and heat resisting). 

%€ Cast Iron. 5 Copper and Copper Alloys. 

3% Aluminium and Aluminium Alloys. %% Plastics. 


7 ft. diameter coil of stainless 
steel tubing with stainless 
steel brackets and clips. 


STEEL 


STEELS ENGINEERING INSTALLATIONS LTD. 


of Sunderland and their Associates 
ARCHIBALD LOW & SONS LTD., of Glasgow 


HOME & OVERSEAS SALES OFFICE: 143 Sloane St., London $.W.1. Tel: Sloane 6178 
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GOING AHEAD 












‘KYNAL’ 


The British Railways modernisation scheme goes ahead rapidly. Over 200 
lightweight multiple-unit diesel railcars, built by the British Transport Commission 
at their Derby Works, are already in service, and nearly a hundred more are 
in course of construction. These represent the largest single programme of light 
alloy railway coach building undertaken anywhere in the world. 
All these railcars make extensive use of ‘Kynal’ aluminium alloy extrusions specially designed for 
the structural underframe, coachwork and flooring members, and ‘Kynal’ sheets for cladding. 


‘KYNAL’ ALUMINIUM ALLOYS 


— Made by specialists in aluminium 
for specialists in construction 
METALS 


DIVISION +, IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 


KLI9 
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DARWINS 


HIGH QUALITY 


° pf 








covering a wide range 
of industrial uses in 


CORROSION RESISTING 
HEAT RESISTING AND 
STAINLESS ALLOYS 















‘TINSLEY *--:SHEF FlE:-Lb aaa 
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slowly but surely... 








Slomax Creep-Speed Control 


This system was developed to meet the need for a controlled creeping speed for all motions 
of cranes on A.C. supply where precise slow-speeds are required. 


The success of this well-tried system, proved under arduous conditions, lies in its extreme simplicity. 





The device is entirely automatic and fool-proof. 
The main motor is not energised when the creeping speed is in operation. 


The operating circuits being electrically inter-locked, it is impossible for the main motor and 








the Slomax motor to operate simultaneously. 

Slomax control permits an unlimited ratio between creeping and normal speeds, and whilst ten 
to one is usual, a ratio of fifty to one is not uncommon for specialised duties. 

A further advantage is that where precise creeping speeds are required for specialised operations, 
the Slomax control will ensure a predetermined creeping speed, irrespective of the load on 


the hook. 


THE WHARTOR CRANE & HOIST CO LTD 


REDDISH STOCKPORT ENGLAND 











Phone : Heaton Moor 2227. Grams: ‘‘ Gallant, Manchester.’’ Code: Western Union 
LONDON: Lincoln House, 296,302 High Holborn W.C.I. Phone: Chancery 7911. | Grams: Chancery 7911. 
SCOTLAND: Fisher-Baxter & Co., 140 West George Street, Glasgow C.2. Phone: Douglas 1061-23. Grams: ieeariene, Glasgow. 
MIDLANDS: A. R. Holland & Son, 89 Cornwall Street, Birmingham 3. Phone: Central 1457. Grams: Central 1457, Birmingham, 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan. Phone: Penarth 1527. Grams: Penarth 1527. 
NORTHERN COUNTIES: Fisher-Baxter & Co., 140 West rig: Street, Glasgow C. 2. Phone: Douglas l06!-2-3. Grams: Fluorspar, Glasgow. 
NORTHERN IRELAND: General Engineering Products Ltd., 7/9 Great Patrick Street, Belfast. Phone: Belfast 23743. Grams: Belfast 23743. 


EIRE or SOUTHERN IRELAND: Charles Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin. Phone: Dublin 93510. Grams: Dublin 93510. 
CANADA: Marshall Equipment Co. Inc., P.O. Box 28, 6! Victoria Avenue, Dorval! Station, P.Q. Phone: Melrose |-3528. | Grams: Marquipco, Montreal. 
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FORK LIFT OWNERS ‘ 








| 
| 
| 
I 


* Substantially increases hours of operation 
between major engine overhauls #* Has a more tolerable exhaust 


¢ Prevents loss through evaporation, pilfering  * Livelier engine performance 
or spillage — because of its special SEALED 
FUEL SYSTEM Definitely lowers maintenance costs 


The fucl that —— * Requires far fewer oil changes 


* Reduces engine deposits 


ers for fitting to the Li { ) 
4 for fitting to the Liquid ¢ 
a z 3 








Write now for full particulars to: 


BOTTOGAS LIMITED cei cumsns- 









SPEEDING BULK DELIVERY 


EVERYWHERE 


One of the BOTTOGAS Bulk 
Tanker Fieet, which makes 
BOTTOGAS BUTANE easy 

to obtain throughout the U.K. 





Mex and B.P. Ltd) 
76-86 STRAND - LONDON WC2 Prone: COVent Garden 2511 (7 lines) 

















For... FER 





ROUS AND 


NON-FERROUS 


’, / ‘ 
tay = KEEN C A S ] i N G S 


FOR ALL INDUSTRIES 


Made with the experience and skill gained 
by generations of craftsmen at the famous 


DOWLAIS WORKS — | 


tay = 


Telephone: Dowlais 70 


GUEST KEEN IRON & STEEL COMPANY LIMITED 


HEAD OFFICE: EAST MOORS, CARDIFF. 


Phone: Cardiff 3315] 
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Avdel.. 


LOCKBOLT 


ee ee ee ee ee ee oe ee 


nuts, bolts 
and rivets 









By arrangement with the Huck Manufacturing 






Company of Detroit, U.S.A., the well-proven 


Huck High-Strength Lockbolt is now available 


from British manufacturing sources. This 


iddd comme ibaa 


revolutionary, high-speed fastening system 


& 
we iat 


replaces traditional fasteners at present used 
in the fabrication of metal structures, and 
will enable British manufacturers to cut costs 
and speed production. 

Lockbolts are used extensively in the U.S.A. 
in shipbuilding, coachbuilding, structural 


engineering, chassis fabrication, and many 





other industries. Write now for full details. 


* Driven with high-speed pneu- 
matically-operated hand t 


% Driving is completely automat 
x lled abour not re 





*x Positively 


locking and vibration pr 


and mechanically 





Collar swaged and locked 
into grooves. 





ea High shear and ten n strength and 
high fatigue re tance 

% High positive clench and sealing 
qualities. 





%* High quality work regardless 
yperators’ skil 


AVDEL LOCKBOLTS 


BRITISH PATENTS 629098. 
766137. OTHER BRITISH AND 
FOREIGN PATENTS 
GRANTED AND PENDING 


Installed lock bolt. 





Bolt breaks at breakneck groove 





Available in high-strength aluminium alloys and steel 


AVIATION DEVELOPMENTS LIMITED 
KINGSBOURNE HOUSE, 229-231, HIGH HOLBORN, LONDON, W.C.1. 


Telephone: CHAncery 860! 
AD 15 
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More 
accurate 


than human 
skill 


Hydraulic 
Control of motion 





Paradoxically, the product of human skill is more accurate than human 
skill itself. This is particularly so in the case of Savery Hydraulic 
Pumps. Countless thousands of Savery Pumps are in use throughout 
the world working with precision that neither human skill nor other 
means can match. Next time you’re considering control of motion 
remember Savery Hydraulic Pumps first. Savery Pumps can be supplied 
with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 
WRITE TO 


THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET, BIRMINGHAM 6 : Telephone: ASTon Cross 1316-7 

















all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities) 





T. S. FORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS ‘FRAMES’ S’LAND 
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—.y got it at COHENS/ 


“Then why the smug look? People are always finding 


exactly ..t they want at Cohen’s — their stocks 
Better Try 600 First i are so huge and their organisation so efficient that 
for Machine Tools, Sheet Metal it’s difficult to miss. Just what makes you think 
Machinery, Boilers, Power Plant, 3 
Rubber and Piastics Machinery, that you’ve personally been so clever? 
Process Plant, Contractors’ Plant, ‘In going to Cohen’s, Old Boy. In going to Cohen’s.” 


Mobile Cranes, Lifting and 
Mechanical Handling Equipment, 


ee 15 fe t iQ G & C g Fhe a a 








BD) SONS AND COMPANY LIMITE D 

vid BRITAIN’S LARGEST PLANT & MACHINERY MERCHANTS 

ERT: WOOD LANE, LONDON, W.12 Tel: Shepherds Bush 2070 Grams: Omniplant, Telex London 
STANNINGLEY, near LEEDS Tel: Pudsey 2241 Grams: Coborn, Leeds 





And at: Kingsbury (near Tamworth), Manchester, Glasgow, Swansea, Newcastle, Belfast, Sheffield, Southampton Buth, 
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JOHN 
SHAW 


82 





Makers 
of fine ) 


presses 





Hydraulic presses for all manner of industry, with a 
reputation that is second to none, come from JOHN 
SHAW. A reputation that is built on advanced design, 
craftsmanship in manufacture and a care for individual 
detail that ‘ tailors ’ each press to its user’s requirements. 





Such a press is the 3500 ton heavy duty forging press of 
the moving cylinder type shown, on site, below. Double 
guiding is incorporated to ensure accuracy of forging in 
a press which, incidentally, has a dead weight of 350 tons. 


Patented 





For use on all types of Rotary and Semi-Rotary | 
machines for Leakproof Fluid Transfer. For whatever purpose you need a hydraulic press you 
Standard Sizes 3” —3” B.S.P wil] do well to consult JOHN SHAW. 
Special Sizes & Designs up to 6” B.S.P. 

(TYPICAL EXAMPLE SHEWN ABOVE) 
As used by leading Engineering Companies and Government Departmenis 


FILTON LIMITED, 


CLAPHAM STREET, LEAMINGTON SPA WARWICKSHIRE 
Telephone : LEAMINGTON SPA 8111/2 


OVALOCK 


FLOORING 














Where strength and the passage of 
maximum light and ventilation 























is required... 
... OVALOCK is the ideal flooring 


The design of “* OVALOCK ” ensures that 
loads, either concentrated or distributed, 
can be carried with an ample factor of 
safety, and what is more, if can be cut and 
worked around obstacles without losing any 
Of these advantages 

A positive non-slip surface is assured 
by the traverse members being just proud 
of the longitudinal members and the right 
angle construction thus formed makes dirt 


collection impossible. Over 100,000 square 
feet of ““ OVALOCK ” flooring has already 
been installed at the Portishead Generating 
Station 
The fully qualified drawing office staff at Gardiner of 
Bristol will be pleased to answer any questions on 
design and installation — prompt attention is assured 


and full details will be sent on request. 








JOHN SHAW & SONS (SALFORD) LTD 
SALFORD LANCASHIRE 





Gardiner, Sons & Co. Ltd., Midland Works, Willwoy Street, St. Philip's, Bristol 2, and 8 William IV Street, Strand, London W.C.2 


ow.ni8 
3812 











| 
i 
i 
; 
} 
j 
; 
; 
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help to feed 





y a. . 
at : Among the country’s largest industries using 
—? A | al® CRANE giant valves are:— = 
“ be ; Esso Petroleum Co. Ltd « British Nylon Spinners * 
' Ltd « Imperial Chemical Industries Ltd « Firestone x 
Tyre & Rubber Co. Ltd + Reed & Smith Ltd + ‘Sheil’ 
Refining & Marketing Co. Ltd - Pfizer Ltd. * 












my piglets?” 


HE pigs, of course, couldn’t care less, but 

the farmer’s wife finds it amazing that 
Crane giant valves help to keep them well fed. 
However at the Pfizer Organisation, a large 
chemical producing factory, there is a depart- 
ment specialising in preparations used in pig 
feeding. And here these valves are performing 
vital duties during the early processing stages. 
The industries which Crane giant valves serve 
are varied and numerous .. . and the giant 
valve is only one among a wide variety of 
Crane valves—ranging from }” to 24”—each 
with a tradition of reliable, efficient service. 
Crane’s reputation for reliability lies in their 
high standard of design, production and pre- 
cision testing methods. 


CRANE 


83 


“How do Crane giant valves 











A wide range of pipe couplings 


Simplifix provide a full range of fittings, including straight and stud A Simplifix coupled pipe 


couplings, elbows, tees, banjos, crosses, cocks, etc. for use on almost system can be made quickly 


any kind of tubing, including those with very thin walls. Fittings can and securely. An anti-fric- 


also be supplied for use with plastic-covered copper tubes. The high tion washer prevents the 


pipe from twisting when 


standard of dimensional accuracy of the Simplifix range ensures that 
tightening the locking nut. 





all fittings are interchangeable. 


Please write for illustrated catalogue gS 3 ivi : L 5 Se 





Reg. Trade Mark 


Simplifix Couplings Ltd., Hargrave Road, Maidenhead, Berks. Tel: ee 
nes) 
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Extend Again: 


a om. « 


sg) Mame 4 BRA) Se 
7 





handling Heavy Engineering Contracts for Home and Overseas customers. 
The new shop, with a span of 70’ and head clearance of 30’, has direct rail and 
wide road access and is equipped to handle single parts up to 50 tons in weight. 
It will also be used for the erection of a wide range of hydraulic presses designed 


and built by SHEPPARD. 


SHEPPARD 


& SONS LIMITED 


BRIDGEND - GLAMORGAN 





At Home 


Armstrong-Whitworth Engineering 
Ltd. 

Brightside Engineering Co. 

British-Oxygen-Wimpey Ltd. 

Constructors John Brown Ltd. 

The Dorr-Oliver Co. Ltd. 

Ford Motor Co. Ltd. 

G.W.B. Furnaces Ltd. 

Goldendale Iron Co. Ltd. 

Henry Wiggin & Co. Ltd. 

Imperial Chemical Industries Ltd. 

imperial Smelting Corporation Ltd. 

John Holroyd & Co. Ltd. 

Leyland Motors Ltd. 

National Coal Board. 

Richard Thomas & Baldwins Ltd. 

Reynolds T.1. Aluminium Ltd. 

Steel Company of Wales Ltd. 

Simon Carves Ltd. 

U.K.A.E.A. 

= Die Casting Co., 
td. 


Tel : BRIDGEND 567 (5 lines) 
LONDON OFFICE : 153 GEORGE ST. W.I. 





New Heavy Erection Shop Now in Full Operation . . . 


SOME WELL-KNOWN ORGANISATIONS USING OUR SERVICES:— 


Abroad 


Alcu-Metaal. 

American Smelting & Refining Co. 
Ltd., U.S.A. 

Brasileira de Alumino, Cia. 

The Bunker Hill Co., U.S.A. 

Canadian Steel Improvements Ltd., 
Ontario. 

Cockerill, Ougre S.A., Belgium. 

Consolidated Mining & Smelting Co. 
of Canada Ltd. 

Echevarria, S.A., Spain. 

General Motors (Holdens) Ltd., 
Australia. 

Heckett Engineering Inc., U.S.A. 

Lips Propeller Works. 

Miniere et Metallurgique de Penar- 
roya, Morocco. 

Metallurgica Vittoria Cobianchi, Italy. 

Nazionale Cogne, S.P.A., Italy. 

S.K.F. Aktiebolaget Svenska Kullager- 
fabriken. 

St. Joseph Lead Co., U.S.A. 

Societe Alluminio Veneto per Azioni. 

Vies, S.A. & Zonen. 

Wood Distillation, Charcoal Iron & 
Steel Industry. 


Grams : SHEPPARD BRIDGEND 
Tel : PADDINGTON 4239 


Representatives in South Wales for— 
G.W.B. ELECTRIC MELTING & RESISTANCE FURNACES & ELECTRIC 
CONTROL GEAR 





























Three ore unloaders 

at Bidston Dock, each 
with a capacity of 350 tons 
per hour. Steelwork me 
fabricated and erected by us. 


Main Contractors—joseph Booth & Bros. 
Consultant—G. T. Shoosmith, Esq., M.A., M.1.C.E. 
Owners—Messrs. Rea Ltd., Liverpoot - 
THE TEES SIDE BRIDGE 
& ENGINEERING WORKS LTD. 
MIDDLESBROUGH. 
London Office: 56 Victoria Street, $.W.! 


x 
t “S 


Tees Side — 





86 THE ENGINEER Sept. 12, 1958 


FIRST IN THE FIELD iN STILL iN THE LEAD 


HEAT EXCHANGERS 

















For Bradwell Nuclear Power Station, Essex 


The 12 heat exchangers for Bradwell Nuclear Power 

Station, Essex, each weighing 200 tons, are being designed and 
fabricated by Head Wrightson & Co. Ltd., a member of 

the Nuclear Power Plant Company Limited, using 

10 LINCOLNWELD Fully Automatic submerged-arc 

welding units. 

The vessels are subject to the requirements of Lloyd’s Class | 
Standards for fusion welded pressure vessels, and all the welds are 


radiographically examined, and finally stress-relieved. 









LINCOLN’S wide experience gained 
from installing hundreds of Automatic Units 


throughout the world is at your SERVICE. 





Vege 


os 


LINGOLN ELECTRIC CO LTD 
li 


WELWYN GARDEN CITY - HERTS - WELWYN GARDEN 920 (5 lines) 4581 (5 lines) 


HW2A 
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Prerer 


DRIP PROOF UP TO 600 H.P. 


Whilst Newman are proud of the many new 
developments they have introduced in electric motor 
design over the past few years, equally important is 
the progress the Company has made in extending its 
existing ranges. 


An important step has been the addition of 
larger frames to the standard drip-proof range. Newman 
can now supply drip-proof, squirrel cage motors from 
| /}6—600 h.p. 

YET ANOTHER EXAMPLE OF THE NEWMAN 
PROGRESSIVE DESIGN POLICY. 





SN ee 





making the pace in motor progress 





NEWMAN INDUSTRIES LIMITED, YATE, BRISTOL, ENGLAND 


587 Cogent 
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Hampole Viaduct is situated on the Denaby Branch of the Hull and 
Barnsley Line, and carries the track over the Wakefield-Doncaster Line. 
The new bridge replaces a five-span brick arch viaduct and the work was 
carried out for the North Eastern Region of British Railways. (Chief 
Civil Engineer, A. Dean, Esq., M.I.C.E.) 


The two approach spans have welded main girders withasteeland concrete 
deck. The centre span utilises lattice girders supplied by the B.T.C.; 
these were repaired and modified to take new cross girders and railbearers. 
The main contractors were Harbour and General Works, Ltd. 


THE BUTTERLEY COMPANY LIMITED - RIPLEY - DERBY - ENGLAND 


Tel 


RIPLEY 411 (9 lines) 


London Office: 9 UPPER BELGRAVE St. S.W.1. Tel: SLOANE 8172/3 
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ARMTH 


projected 
i, where 
you need it! 








METROVICK 
| Radiant Space Heater 








tothe My 











——_——- —_——4 
te 














Radiant space heating is the new idea for providing warmth for people at work, 
waiting in queues, watching games, shopping, etc. Thus in a large building it 
is possible to direct heat to just those areas where operatives are working. 


The Metrovick radiant space heater consists of 
an anodised aluminium reflector with a tubular 
sheathed heating element rated at 3 kW at 
specified single phase voltages. It weighs under 
5 lb. and is easily erected on a single 1 in. 
conduit from the die-cast aluminium alloy 
weather-proof terminal box. 


; 
' 
: 
: 
t 
f 
; 
i 





Available from stock Write to us to-day for full technical details. 











METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER 





An A.E.I. Company iy 704 
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DIESEL POWER FOR 
THE ISLE OF MAN 


One of the largest diesel generating stations in Britain, 

Peel Power Station, belonging to the Isle of Man Electricity Board, 
provides power for the whole of the island, 

with the exception of Douglas. 





3 Mirrlees KVSS12 engines are installed 
each developing 2880 b.h.p/2000 kW at 428 r.p.m. and 
8 Mirrlees HFS8 engines developing 1320 b.h.p/920 kW at 375 r.p.m. 


ae | 


i 





MIRRLEES, BICKERTON & DAY LIMITED 
\y 
A member of the Hawker Siddeley Group 
HAZEL GROVE ° STOCKPORT . CHESHIRE 


Tel: Stepping Hill 3841 (14 lines) Grams: ‘‘Mirrlees, Telex, Manchester’’ i 
° 
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) LER FURNACES 
"on Land and Sea 


susibin | THE GLENBOIG UNION FIRE CLAY CO. LTD., GLENBOIG, LANARKSHIRE, SCOTLAND 
__} EXPORT AGENTS: GENERAL REFRACTORIES LTD. GENEFAX HOUSE, SHEFFIELD, 10 





STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, Bungalows, Etc., -Etc., 


SPECIALITIES: Pit Headgear, Pumping Stations, 
Power Stations 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE X& MURRAY LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 
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LOCOMOTIVES 


Designers and Builders of 
Steam, Diesel and Diesel-electric 
and Battery Locomotives for 
all purposes. Flame Proof 
Diesel and Battery Locos 

for underground working. 


HUDSWELL, CLARKE 
& COMPANY LIMITED 
Railway Foundry, Leeds 


° LONDON OFFICE: 


120/122 Victoria Street, 8.W.1 
TELEPHONE: 


* 
o 
e 
@ Victoria 6786 


Dresel 
Engqiues 
Main Propelling 


Diesel Engines 
in powers up to 


1,200 H.P. 


THE NEWBURY 
DIESEL CO. LTD. 
NEWBURY, BERKS 











Made in ALL METALS, 

Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 

to the HEAVIEST SCREENING. 

ALD and ARB. approved 


Please write for our Brochure, containing 
useful Technical information, 


PHIPP STREET 
LONDON E.C.2 


PERFORATED METALS FQ» 











LONDON : 32 QUEEN VICTORIA ST., E.C.4 












Bicable Ropeway carrying 250 tons per hour 

at the Westport-Stockton Coal Mines, 

New Zealand. Is a Bicable Ropeway the answer? 
to your transportation problem ? 


THE ENGINEER 


BRITISH ROPEWAY ENGINEERING CO. LTD., > 


PLANTATION HOUSE, 
MINCING LANE, LONDON, E.C.3, 


F Tel: MINcing Lane 7901 
"Grams: Bozhauling, Fen, London, 
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SAM KAY RUBBER CO. LTD. 


HOPE MILL - Portwoon piace - STOCKPORT 


ee 
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VAIO 








THE 
HEMISPERICAL 
SHAPES THAT FORM 
THE BODY OF THE 
HOOVER 
CONSTELLATION 
CLEANER 
ARE DEEP DRAWN 

BY NARITE DIES z 


PHOTOGRAPH BY COURTESY OF MESSRS. HOOVER LTD. 


N. C. ASHTON LTD. 
ST ANDREW’S ROAD 
HUDDERSFIELD 


TELEPHONE: HUDDERSFIELD 6263/4 
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A\ILILISIN cincucaTInNG- WATER 
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for the | ee 
CHAPELCROSS POWER STATIO 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


Consulting Engineers : MERZ AND MCLELLAN 





The installation comprises four Allen 48/48-in. vertical double-suction centri- 

fugal pumps, each designed to deliver 50,000 gallons of water per minute 

against a total head of 67 feet, running at a speed of 490 r.p.m., and driven 
by a 1225-h.p. L.S.E. motor. 





Allen centrifugal and mixed-flow pumps, 

horizontal or vertical, are designed to meet 

all requirements up to the largest capacity 

units needed in modern power station 
service. 


Also for power station pumping applications, 


Allen-Stoeckicht patented double-helical 
epicyclic gearing offers a very compact and 
low-weight speed-reduction or speed-in- 


creasing arrangement to suit all powers and 
speed ratios. 


Specialists in complete Pumping Plant installations 


BEDFO 








RD & ENGLAND 


W. JBI. AILILISIN SONS & C? 
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Hobson 


Skill and experience in engineering has long been successfully 








applied in the design, development and manufacture of various 


specialised components of high precision character. 


Present production is concerned mainly with advanced projects 


relative to the aircraft and nuclear power industries. 


We have a technical staff capable of dealing with the many 
problems of modern engineering technique and invite enquiries 
regarding projects to which our wide experience can usefully 


be applied. 








TYPICAL EXAMPLES OF HOBSON PRODUCTS 


Hydraulic Jacks and Servos 
Electro-Hydraulic Servo Actuators 

Hydraulic Pumps and Motors 

Liquid Flowmeters 

Engine Control Systems 

Mercury Manometers 

Remote Reading Contents Gauges 

Remote Handling Equipment 

Honeycomb Isotope Manufacturing Machines 
Electro-Mechanical Control Systems for Atomic Reactors 
Specialised Gearboxes 

Atomic Reactor Ancillary Equipment 


Hydraulic Variable Speed Drives 




















H. M. HOBSON LIMITED 
WOLVERHAMPTON ENGLAND 
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Big heads 


little heads 


Hexagon and fiddle heads, 
Square heads, rare heads, 
countersunk and cheese. 


Round necks, square necks, 
strength-enough-to-spare necks, 
oval necks, novel necks 
—even more than these. 





The Lanarkshire range of standard bolts and nuts 
available from stock is quite staggering. Materials range 
through conventional black, bright, and brass to 
copper, stainless steel, and the special application 
bronze alloys. 

Specials? Certainly! And with very little delay. 


ace 


Buyers tell us our ‘Monthly Stock List’ is a great help in requisitioning. 
If you aren't yet receiving acopy, just send your name and address to 


LANARKSHIRE 


BOLT ee ee a ae 















SCOTLAND 
Telephone: Hamilton 1241/4 


LANARKSHIRE 


HAMILTON 





54 drawers like this 
make up our 
popular all-steel 


“04 DRAWER UNIT 





DRAWER SIZE 


11}” long, 5” wide, 3” high 


e 
OVERALL SIZE 


42” high, 36” wide, 12” deep 
* 


Each drawer perforated, 
and with one free divider. 
or plain sided. 


eee Be: : { 
. alee OL IT BB 2y 


Extra dividers 6d. each. 
54 cards free. 


e 
STOVE ENAMELLED 
DARK GREEN 


£18 .O 


DELIVERED FREE TO 
ENGLAND, SCOTLAND AND 
WALES. 


Delivery from stock 


SEND FOR SAMPLE DRAWER 
WITHOUT OBLIGATION 


N. C. BROWN LTD., reen Lane stEELworKs 


HEYWOOD, LANCS. Tel: 69018 (3 lines) 














London Office and Warehouse: PRESTEX HOUSE - 
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Stop that water 
waste / 


——— ° AIMCO CNN Ma re 3 
GPE os igs 


with Prestex 
non-concussive spring taps 


Thousands of gallons of water may trickle away in large 
public buildings, factories, schools, hotels and ships from 
taps not turned off completely. Hot water, especially, is 
expensive. 

Prestex non-concussive spring taps are a sure answer to this 
costly irresponsibility, a big problem particularly shown in 
its true light in times of drought. Models available include: 








eee. kes” oa EA: Saar err as 
esis AMOR ioe Ee ok shuns Ws 






880B 


4” and }” 
Bibcock. 












4” Stopcock. 
(with the NEW ‘3D’ style button top) 
4” Pillarcock. 3” nose and tail 
* Non-concussive self-closing 
action 
| * Light pressure only required 
i to operate 
1 * Strong black non-heating 
{ button top (with ‘3D’ style 
red and blue inserts for 
tj “Hot” and “Cold’’) making 
ti] it difficult to tie down or 













wedge open the valve 
* Self-regulating to any pres- 
; sure up to 100 Ib. per sq. in. 
* Each tap fully tested on 
i water pressure 884W 
* As easy to re-washer as an 4” Shower 
2 ordinary tap control Stopcock y 
1 * Chromium finish on a heavy Pon a Lae 5 
4 nickel base 
4 








eer pre rien. 
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Approved by all large Water Authorities. 


FEqLELS 


Limited 


The hHhame 1s the guarant 





BELMONT WORKS - DONCASTER 
MARSHALSEA ROAD ~ S.E.1 


and ot 28 THORP STREET, BIRMINGHAM, 5 
TGA WFI6 
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FRONT ACCESS TYPE 
for service up to 5000 amps 
at 660 volts 











at GiSTERr, 





MUDIES EL 





CMY Wy 
7 WE ARE EXHIBITING AT THE 


industrial 
FUEL 


EFFICIENCY 
1% Sail -ipale), | 


4 MATIONAL HALL 


, OLYMPIA 


Srmcernaeal 


STAND No. 3 
Row “H”" 
Ground Floor, 
National Hal! 


ENCE IS INVITED ON ANY ASPECT 


OF THERMAL INSULATION 


A letter to Newalls has solved insulation 
problems for many firms over the past fifty- 
odd years. The same simple step might well 
be of similar benefit to you. 

Technical reports, estimates, performance 
data—all preliminary work is undertaken 
free—and with no obligation whatsoever. 





NEWALLS INSULATION CO. LTD., WASHINGTON, CO. DURHAM 


A member of the TURNER & NEWALL ORGANISATION 


PLEASE WRITE TO N (( ) \ V A | | | S Offices and Depots at LONDON, GLASGOW, MANCHESTER, 
i) G >A TM NEWCASTLE UPON TYNE, BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. 


Agents and Vendors in most markets abroad. 
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Giants of the West 


Sinister rumours cloud the memory of the Giant of Trebiggan. 
But with those enormous arms of his — and the robust humour 
that was fashionable in his day — temptation must have been f 
great. If he did sometimes restore his giant’s strength with 

a fat baby for breakfast, the sailors he snatched from ships 
struggling past Lands End weren't always treated so 

summarily. After enjoying his joke to the full, he would 
occasionally put one back again... 


Things still have to be lifted from ships by giant strength 


and reach, butthe modern # giants-~the kind thatS &H 
build — are predictable j | 3 creations which draw their 


> 
energy from more | humane sources. 














Deny T 
TIT eee 


ay) DRMARRASARRRRRER AL Arty 


aed) 


~ a _ 
eee Et. 
FTTITHI 1 eee 
4 a 


stad meledsle as 
and 
Henshaw 


er | 


Wie 
ees 
nivee ihal i 

(oe I! 


eV an * 


<a. 


~ 
a 


STEELHOIST WORRG 
BRISTOL 2 ENGLAND 


TELEPHONE BR 


c T j 
eager 





97 








THE ENGINEER Sept. 12, 1958 












The Henderson Derrick Cranes 
illustrated here are of 20 and [5 
tons capacity. Inset are shown 
(above) a close-up of the oper- 
ator’s platform showing the 
accessibility of the control levers 
and the operator’s position in 
front of the mast, and (left) 
enclosed hoist gear unit. 
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again leads the field in derrick crane design 
JOHN M HENDERSON & CO LTD ‘ KINGS WORKS * ABERDEEN SCOTLAND. reLepHONe CENtral 24262 (3 lines) - GRAMS CRANES ABERDEEN 
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Serving Britains Industry 





GRIFFIN BRAND 


STE EL SHEETS 


Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Fiat 
and Corrugated. 









* We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain. 





7 Metal Spraying by the most up- 
to-date methods done in our 
works or ‘in situ’. 













Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 







é is r TI and McLean Ltd. 


179 WEST GEORGE STREET 
GLASGOW, C.2. 


Tel : CENtral 0442. "Grams: ‘‘ CIVILITY Glasgow.” 











PATENT FLUID SEALS 


PATENT No. 734525 
U.S.A. PATENT No. 2,755,118 
CANADIAN PATENT No. 547268 


High pressure sealing over long periods is ensured by 
Hallprene Patent Fluid Seals. These seals overcome 
certain disadvantages of normal ‘“‘U” type packing 
rings. Handling damage and inward collapse of the 
sealing lips is prevented by a soft, pliable synthetic 
rubber filling. Under pressure, this filling forces out 
the walls, ensuring a perfect seal. 

Hallprene Patent Fluid seals are impervious to the 
action of hydraulic fluids. 


OLDFIELD WORKS HAMPTON MIDDLESEX - Tel: Molesey 2180 (8 lines) 
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of pressure 
adie castineaes 














Maintaining the correct chemical analysis of 
die casting alloys, particularly with regard to 
impurity limits, is of paramount importance in the 
production of high quality die castings. 
Our Laboratory is equipped with one of the few 
direct reading spectrographs in use in this country. 
As a result the requirements of the B.S.I. 
Certification Scheme for zinc alloy die castings are 
far exceeded. Every melt is analysed and the 
holding furnace of every machine is checked for 
impurities at least once per shift, enabling any 
variance from specification to be quickly identified. 
With the utmost confidence, we can therefore 
claim to supply castings only of the highest quality. 
Quotations, without obligation, from drawings, 
specifications or samples. 


38 @O@@EOOE2Q2eEC6 


BS 1004 


PRESSURE DIE CASTINGS 
IN ZINC, ALUMINIUM AND SOFT ALLOYS 


SPARKLETS LIMITED 


DIE CASTING DIVISION 
TOTTENHAM, LONDON, N.17 




















100 THE ENGINEER Sept. 12, 1958 


the. an 4 eq SS 
. . WY Se *, 
\ 4 A 


comes the hurd WAY... 


TH 


If over 90 years spent in the design, 
fabrication and erection of structural 
steelwork means anything—it means you can 
place this work in our hands knowing it 
will progress smoothly to completion. Large 
job or small, we have the resources to 
handle all your needs. We welcome the 


opportunity of serving you. 


ae ee ame NALKER BROS 


ESTABLISHED 1867 Suda Lrginees 








WALKER BROS LTD. WALSALL STAFFS Telephone: WALSALL 3136 


LONDON OFFICE: 66 VICTORIA STREET S.W.1 Telephone: ViICtoria 3926 


ELEVATING & CONVEYING MACHINERY 








FULLER DETAILS 
OF IMPACT IDLERS 
AND OTHER TYPES 
OF IDLERS AVAIL- 
ABLE ON REQUEST 





Cut replacement costs 











Conveyor belts are expen- 
sive items. It has been 
proved that Westwood 
Dawes Rubber Disc type 
Impact Resisting Trough- 
ing Idlers reduce wear 
caused by the impact of 
heavy or abrasive matcrial. 
It will pay you to fit these 
resilient idlers at all points 
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of strain and at all loading a=" ; | 
and transfer points where rt 1 7 a eae 
wear is constant and the 4 x 7 8S ON tase 
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We also manufacture :— 
2,3 and 5 Roll Standard Troughing Idlers. Flat and Return Belt Idlers. Rubber Disc type Return Idlers. Adjustable Take-Up 
Units for all duties. Mild Steel fabricated Conveyor Drums of any size AND COMPLETE CONVEYOR INSTALLATIONS. 


WESTWOOD DAWES & CO. LTD., Bowling Green Road, Stourbridge, Worcs. Tel: 4741 (4 lines) 
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Cull forgings are good — really good. 



















That cuts machine cost to a 
The forgings illustrated were 


finished machined at Cull’s own 
factory, after final heat treatment 
and were subjected to crack detection. 
Cull inspection is 100% on all products. 


minimum —as they have a real 





understanding of the ‘ out-of-the- 


ordinary ’ job. Yes get in touch with 
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Ww. B. CULL & SONS LTD. 


Head Office & Works 


TENNANT STREET, BIRMINGHAM, 15 
Phone : MiDland 6048-9 Grams : CULANSONS, B’HAM 


Culls—they’re the best people. 
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Works also at : Hie 
POWKE LANE, OLD HILL, STAFFS. eat: 


sh ito differant Chun. aencl ter Gulls’ Hil 




















A complete 
range of sizes in 


CENTRIFUGAL, 
AXIAL FLOW AND 
ROTARY TYPES 


for Land and Marine 
Services 


DRYSDALE & CO. LTD. 
YOKER * GLASGOW 








= 




















102 THE 





isnot ‘just another’ 
drawing pencil 


The lead in Turquoise pencils is something quite 
special. It is prepared from 100°, electronic graphite, 
which after being cleansed of all impurities is spun to 
particles of 1/25,000 of an inch, then blended with clay 
and steeped in hot waxes. 

A finer, more compact lead structure results, because 
millions more minute graphite particles are compressed 
into every inch of lead. 


TURQUOISE DRAWING HB —_—_ 


This lead structure makes Turquoise the most reliable 
pencil you can use. It ensures exceptional smoothness— 
this eases your work. It means less wear and greater 
resistance to point breakage—this saves time and mohey. 
It means denser, more opaque lines for cleaner, sharper 
reproductions. 


—_ 
ALSO AVAILABLE 
Turquoise 


drawing leads © 
2B to 6H Py 


yp : 


CHEMI*SEALED’ Super-bonded 


DRAWING PENCILS 


with 1007, ELECTRONIC Graphite 











rs 








="on—— EAGLE “CHEMI*SE 





TURQUOISE GRADING IS TRIED AND TRUE 
Turquoise pencils are made in 17 gradings. 
Each is compounded from a_ separate 
precisely controlled basic formula of 
graphite and clay, and each is therefore as 
uniformly spaced as the inches on your rule. 





TI4A 





EAGLE PENCIL COMPANY . ASHLEY ROAD . TOTTENHAM, N17 
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MECHANICAL GRABS 


illustrated is the Single Chain, 
self-dumping grab which is 
particularly suitable for hand- 
ling coal, sand, ballast, etc. 








Illustrated is the Twin Chain, 
Self-Dumping Grab which is 
posters suitable for hand- 
ing coal and similar materials 
where headroom is restricted. 


JOSEPH WESTWOOD & CO. LTD. 


Contractors to H.M. Government Departments. Crown Agents for the Colonies. British 

Railways (British Transport Commission), etc., etc. Bridge and Constructional Engineers, 

— of Pressed Steel Troughing and Sheet Metal Equipment. Steel Stock 
ers. 





NAPIER YARD, MILLWALL, LONDON, E.14 Tel: EASt 1043 














Stout Cortes gazing on the Pacific has nothing on the man who 

first experiences G.G.L. service and quality. Trouble is, he tends 
to go on and on regardless, and when you get carried 

away, anything can happen. Still, we don’t 


suppose you will blame him if you have ever tried G.G.L. yourself. 


CAPSTAN AND AUTOMATIC WORK AND SHEET METAL 
PRESSINGS IN ANY METAL, ANY FINISH, ANY QUANTITY. 





’ / camer 
Wr *. 
FOR QUICK SERVICE AT THE RIGHT 
PRICE GET IN TOUCH WITH: 


GRIFFITHS, GILBART, LLOYD & CO. LTD., 


EMPIRE WORKS, PARK ROAD, BIRMINGHAM 18. TEL.: NORthern 6221 
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The constructional Department of 







Head Wrightson produces steelwork 






for industrial constructions of all 






types, chemical, gas, iron and steel, etc. 


The lower photograph shows the 200 ft. 






Winder Tower built for the 







Rufford Colliery of the National 


Coal Board. 750 tons of steel were 







used in this construction. 






The illustration above shows the 






Sinter Plant Building constructed for 






Messrs. John Summers & Co. Ltd. 


TEESDALE IRON WORKS THORNABY-ON-TEES 
LONDON JOHANNESBURG TORONTO SYDNEY CALCUTTA 
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HEAD WRIGHTSON TEESDALE LTD 
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Shown above are three 200-ton per hour Plenty Variable and Reversible 
Delivery Pumps installed at the Bunkering Installation of BP Olie- 
Kompagniet A/S, Copenhagen. These pumps handle all grades of oil 
from Diesel to heavy bunker fuel and can easily and quickly be set to 
deliver any predetermined grade of fuel oil by the blending of light and 
heavy base stocks. They maintain accurate blend irrespective of tempera- 
ture, throughput or pressure head, without any elaborate or delicate 


apparatus 


NEWBURY 


THE ENGINEER 


BLENDING.. 





in te OIL INDUSTRY 
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Variable and reversible delivery pumps of the Plenty type enable lines 
to be purged or drained and transfer duties to be carried out with constant 
speed unidirectional prime movers, without elaborate changeover con- 
nections and valves. Plenty pumps are in use at the principal oil installa- 
tions throughout the world, and can be supplied with automatic controls 
of all kinds and with remote control. They are made in sizes from 60 g.p.h. 
to 750 tons per hour, and catalogues are available covering all their 


various uses in industry. 


Berks, England 


LENT 


& SON Ltd. 





Plenty designs cre registered and protected by world-wide patents 
MARINE STEAM ENGINES, STERN GEAR, PROPELLERS, 
MIXING MACHINES, FILTERS 
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INSTRUMENTATION 
THOMPSON a 


Pricneontel In recently extended premises, the 
COMPANY John Thompson Instrument Company 
age Ltd. produces measuring, recording, 

and auto-controlling instruments and 
undertakes complete instrumentation 

including panelling, wiring and pipe- 
work for steam - raising, chemical 
process, foundry and nuclear power 
plant. Instrument panels seen here 
in course of preduction are for the 
Dounreay fast reactor heat exchange 


JOHN plant 
THOMPSON 
GROUP 
2 
















ae 


NT COMPANY LIMITED 
WOLVERHAMPTON 


ING'I 







JOHN THOMPSON 


PROCESS 
PLANT 


Process plant requiring fabrication 
in special materials, including stain- 
less steel, Monel, nickel, Inconel, 
and clad and non-ferrous metals is 
produced by John Thompson 
(Dudley) Ltd., to meet varying 
requirements of industrial chemical 
processes. Food Process plants such 
as illustrated have all contact 
surfaces in stainless steel. 

Complete construction and 
installation including re-action 
vessels, condensers, pipework and 
supporting steelwork are 
undertaken. 






















Pn. 


JOHN THOMPSON (DUDLEY) LTD. DUDLEY . WORCESTERSHIRE 


DC/3 
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- SINCE THE END OF 
R j ht fro m THE 19th CENTURY 

. when the development 
: = of the rotary cutter 
the CY a rt oe made possible the cut- 
iietiatieinese: ting of large sheets of 


veneers, 





WE BEGAN TO STOCK 


\ PLYWOOD 









.: Se 


Range of thicknesses 
fi 


PLYWOOD 
from 1/16” to |” 


BLOCKBOARD 
from 16 m/m. to 25 m/m. 
(5/8" to 1”) Our expert advice is at your disposal, and a 
LAMINBOARD service to meet large or small requirements, 


from 13 m/m. to 51 m/m. from depots in various parts of London. 
(1/2” to 2") 


C. F. ANDERSON & SON LTD. 











TIMBER AND PLYWOOD IMPORTERS 


ISLINGTON * LONDON - N.1. Tel: CANonbury 1212 (28 lines) 


| FERRANTI TRANSFORMERS : 
1890 1958 é 
A0KV s * G Phase _ 


BRITISH NATIONAL 
DEPTFORD NEW ZEALAND GRID SYSTEM FINLAND KARIBA 


1890 1921 1929 1946 1958 








With each advance in system 
voltages, Ferranti trans- 
formers are always first in 
the field thus satisfying the 
ever increasing demand for 
electric power. 

The skill of Ferranti 
engineers over a period of 
more than 65 years has 
resulted in the award of 
contracts for the supply of 
transformers of the highest 
voltage and rating for the 
world’s largest electric 
power projects. 


Specify FER RA \TI transformers 
famous throughout the world 
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FROM BRITISH OXYGEN—-FOR BRITI!IS 


Sensational Saffire 
THE —§ NOZZLE MIXING CUTTER! 


The Saffire nozzle mixing cutter is comparatively 
new on the market. Already it is an outstanding 
/§ success: thousands of industrial concerns now 
have the Saffire in operation. The Saffire nozzle 
mixing cutter is the most advanced of its kind in 


' 
use today. Here are the advantages: greater 





cutting speed—greater economy—greater safety, 
through greater cutting control. Consider how 
the Saffire can increase your own production 
efficiency! 

Write for fully illustrated literature. 





(©) BRITISH OxtYGEN 


British Oxygen Gases Ltd., industrial Division, Spencer House, 27 St. James's Piace, London, S$.W.1. 














08 THE ENGINEER Sept. 12, 1958 


3653) 


TELEPHONE 


Is it time 
you called in ‘Doe’? 


Are you suffering from headaches caused by not 
knowing what you want, not getting what you want, not 
liking what you get nor getting it when you want it? If so, 

it’s high time you called in ‘Doc’. 
‘Doc’ is the personification of all the scientific 
and technological ‘know-how’ in the John Bull organisation. 
Rubber : he knows rubber. Rubber in any shape or form, 
for any purpose under any conditions. 
Call him in. Hand your problems to him. Feel a new man. 


JOHN BULL 


Kubber 


Solves your problems 





@ JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER 




















‘DRIKOLD’ 
1.C.1.’s solid carbon dioxide... 


on en eee ge T AOA ame OE 







= ssigeat 


an essential factor in the economic planning of a © 


OE ea ee Sere » 





‘DRIKOLD’ | the ideal refrigerant 


| € | Full information from: 











imperial Chemical Industries Limited - London : S.W.1 





2E.256 
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Standard chevron-type corner <§ 
top lead shielding brick as is 
supplied to the United Kingdom i 
Atomic Energy Authority. Wee 














Where lead is vital for shielding against radiation 2 
the people to consult are— y 
ASSOCIATED LEAD 4 

oe — - 4 Gresham Street, E.C.2. 2 





Lead Works Lane, Chester. BF 


Export Enquiries to : ASSOCIATED LEAD MANUFACTURERS EXPORT CO. LTD., CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON, E.C.2 
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horn Plasteck 
anel lighting 


Thorn Plasteck trans-illuminated panels fully satisfy the 
extreme standards of efficiency and flexibility demanded 
by the aircraft industry and are now specified as standard 
equipment by the majority of Britain’s aircraft constructors, 
For wider engineering and industrial applications, Thorn 
Plasteck will be found unexcelled in providing “even” 
illumination for instrument and control panels from the sim- 
plest individual unit to the most elaborate of large consoles. 


Thorn Plasteck Panel illumination... 
is rheostat dimmer controlled 


ensures consistent legibility in 
daylight, dusk or complete darkness 


does not impair night vision. 


Plasteck consists of a thick sheet of acrylic plastic faced on 
both surfaces with translucent white plastic. Black or grey 
copolymer is added to the top surface and the whole bonded 
together. Inscriptions and dials are engraved through to the 
white layer and are clearly legible in daylight. Strategically 
located lampholders provide night illumination. Special red 
filters are incorporated and the red light is transmitted 
through the acrylic plastic to back illuminate the engraving. 
Instruments are illuminated by facets angled in the Plasteck 
surrounding the dial. 


THORN ELECTRICAL INDUSTRIES LIMITED 
LL ‘ > 
Th ? Aircraft Components & Connector Division 
Orne / Great Cambridge Road Enfield Middlesex 


Tel: ENFIELD 5353. 
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Cc x ‘ x i 
Soec/y HELICAL RACKS 


GUARANTEED ACCURACY TO IMPROVE 


Y 
fy UP TO 2” PITCH, ANY 
Hy, mache.) 


OUR PRODUCT. 


WE ALSO SUPPLY STRAIGHT 
AND DOUBLE HELICAL RACKS 


BARLOW & CHIDLAW LTD 
PENDLETON - MANCHESTER. 6. 














FORGED STEEL PIPE FITTINGS 


Screwed A.P.i., B.S.T.P.T. or 
socket weld. Materials: Carbon 
steel, chrome molybdenum or 
stainless steel. 











C.W.P. non-shock 
2000 Ibs series 
3000 Ibs series 
6000 Ibs series 


mB FORGED STEEL UNIONS 


integral seats or inserted 
stainless steel, chrome 
molybdenum or bronze. 


WALTER SLINGSBY 


& CO. LTD. 
RAILWAY WORKS, KEIGHLEY 
"Phone: 3749 ‘Grama: 1 “Malleable Keighley.” 
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Sunvic—an all-British company—pioneered the introduction 
of pneumatie force-balance instruments to this country. {] 
Now, in addition to supplying individual instruments, we will 2 
engineer complete pneumatic/electric process oe 
Ox 
measurement and control systems, including data 
handling. Extensive research, design and engineering 
; : ' o&8 
resources are available to industry at all times. §3 
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Harlow, Essex. 








Not only instucments but complete intbucmentation 


for integrated monitoring, contro! and data handling of nuclear reactors and industrial processes. 











HAVE YOU 

A THICKNESS 
MEASURING 
PROBLEM ? 


Compact and easy to use, the Elcometer provides a simple Measures :- 


































economic method of measurement from one side without damage to surfaces. © Coats of paint. 
It gives split-second thickness readings of all non-magnetic ®@ Vitreous Enamel 
coatings on ferrous bases with an accuracy @ Tobacco Leaves 






of + 5% + .0001”. Non-ferrous foils, sheetings etc., 
can also be measured if laid on a ferrous base. 

A wide range of models includes versions for gauging 
Ferrite percentage content of stainless steels and 
graphitic corrosion penetration in cast iron. 


'ELCOMETER 


THICKNESS GAUGE 







@ Plastic Coating or Sheets. 
@ Fibreglass Hulls and Bodies. 
@ Non-ferrous Films of all kinds. 




















For further information, send coupon for free booklet. 
You are also invited to seek advice from our technical experts. 


To East Lancashire Chemical Co. Ltd., Fairfield 1 Manchester. 
Please send me a copy of booklet “The Elcometer Thickness Gauge”. 













BAST LANCASHIRB CHEMICAL COMPANY LIMITED 
Fairfield 1 Manchester 


Agents throughout the world. 
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Classes of STRUCTURA 
‘es @ it ro » A ee 
z | (AT I 
a. [= | i ie AON |e 
LONDON OFFICE: LONG LANE, HILLINGDON, MIDDLESEX. Telephone: UXBRIDGE 3925 





Part of a contract for 180,000 feet 


ionweld i of handrailing with Liongrip Fittings, 








supplied and erected for Imperial 


HAN DRAIT LI te | Chemical industries Ltd, Wilton Works. 
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Off - the - shelf 
DELIVERIES! 





Press Brake Tools for 
any make of Brake 


@ These stock tools are economical, and the quick 
delivery saves time in tooling. They are available in any 


length from 4 to 12 feet in increments of 2 feet. 


Stock dies are used for a surprisingly large variety of 
bending operations, and, with Bronx Tools you get bonus 
performance and increased tool life at no extra cost. 
Remember, these tools can be used in any make or size 


press brake. 





THE BRONX ENGINEERING CO. LITD., 
LYE, WORCS., Telephone : LYE 2307 & 2308 


LONDON & SOUTH OF ENGLAND AGENTS : W. E. NORTON (Machine Tools) Ltd. 
Grosvenor Gardens House, Grosvenor Gardens, London, S.W.!. Telephone: TATe 
Gallery 0633/4. 
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IN THE NEW 
SINGAPORE 





Aluminium Satin Silver 


Anodised Kinrod Grilles 







installed on the American 
International Assurance 
Building bring the triple 


advantage of pleasing de- 








sign, perfect visibility, and 
complete security. Preci- 
sion-built, they are guaran- 
teed for workmanship and 


materials 


Lely 


Please send for illustrated leaflet 76. ARTHUR L. GIBSON & CO, LTD 


Twickenham, Middlesex. Telephone Popesgrove 2276. Birmingham: Highbury 2804 
Glasgow: Halfway 2928. Manchester: Central 1008. Cardiff: $1428. 


By the makers of 


GRILLES Kinnear Shutters & 


Kinylon Grilles 




















Revolutions per minute or revolutions per~ 
annum? There you_have the vital difference 
between ordinary electric motors and as 
those,made by EPE. Thousands of EPE og." es ae 
electric motors are running at the rate of ok eee 
Over 1000,000,000 revs. a year—unfailingly ees 
—year in, year out! Unusual? Not a bit. 
EPE electric motor users take this sort of 
service for granted. Next time you’re 
buying electric motors remember it pays set 
to specify EPE=to be sure 










' 


ELECTRICAL POWER ENGINEERING CO. (B’HAM) LTD 


8 


LONDON OFFICE: 421 GRAND BUILDINGS, TRAFALGAR SQ., LONDON, W.C.2. 
Phone: Whicehall 5643 & 7963 
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MUST BE STAINLESS STEEL 


FOR DELICATE MATERIALS 


MUST NOT AGITATE 





STRONG CONSTRUCTION 


iS THIS 


YOUR 


HIGH-OR LOW V.I. MATERIALS QUICK STRIPPING—EASY CLEANING PROBLEM ? 


NO CONTAMINATION 






WORK AGAINST PRESSURE OF 75 P.S.I. 





The Howard ‘M’ Type All Stainless Steel Positive Rotary Pump is a robustly constructed 
piece of machinery especially designed to solve difficult pumping problems. It handles delicate 
materials —even those with a high V.].— without any agitation or contamination. The pump 
can, when necessary, be jacketted for heating, or cooling. 

The ‘M’ Type Rotary Pump is exceptionally versatile. It is available in seven sizes, giving 
from 15 to 15,000 g.p.h. for heads up to 200 ft. It has found wide and varied use throughout 


the food and chemical! industries. 


If so—the answer isa =< 
Howard ‘M' TYPE ROTARY PUMP Also manufacturers of Triplez, 


Centrifugal and Proportiometer Pumps 


FOR FURTHER INFORMATION, PLEASE WRITE TO:—-HOWARD PNEUMATIC ENGINEERING CO. LTD., FORT RD., FASTBOURNB TEL: EASTBOURNE 1179 GRAMS AND CABLES: HOWMATIC, EASTBOURNE 


LEBUS 


ENGINEERED 





Gee werner ee 


POOLING SYSTEMS 


=aW 


Eliminate cutting-in, pinching and squeezing 4 * ...Reduces down time and maintenance 
Reduce wire line wear ! * LeBus Engineered Spooling can be 

; ; installed on the job, without dismantling 
Faster line spooling ! equipment and only in a few hours. 
a apeneng | WOODFIELD ROCHESTER LTD. 
Smoother line spooling FRINDSBURY WORKS - ROCHESTER - KENT 


Plone : STROOD 7842! Grams : Woodfield Telex, Rochester 


Telex : 89100 Woodfieldstrood 


Stops wire line whip ~ 
\ London Office : 147 Victoria Street S.W. 1 


Reduces drum vibration 


+ + + + HF HF HF FH 


Increases machine and 
operator safety.......- 
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Ermeto 


high pressure 
forged steel 


Late valves 





ERMETO Gate Valves are recommended for 

use with a wide variety of fluids at pressures up to 

2,000 p.s.i. They are fitted with ERMETO High 

Pressure Joint end connections to suit N.B. pipe 

sizes from 4” to 14”. 

Particulars of full technical details and 
prices gladly sent on request. 


ERMETO VALVES AND COUPLINGS 


BRITISH ERMETO CORPORATION LTD., BEACON WORKS, HARGRAVE ROAD, MAIDENHEAD, BERKS. 
Telephone: Maidenhead 5100 (10 lines) 




















TWIN OR MULTIPLE WORM 
BIN DISCHARGER 


TAPERED OR VARIABLE PITCH WORMS 
DRIVEN BY AN ELECTRIC MOTOR 
TO REGULATE THE FLOW OF 4. «a 
MATERIAL FROM 
STORAGE BINS. 
SIZES TO SUIT ANY 
LAYOUT. 


W.S. BARRON [iageaieana 
& SON LTD. 
07 0) CLS Dod BK 


Manufacturers with over 50 Years’ 
experience — Offer the latest in 
CRUSHING - GRINDING - MIXING 
FEEDING -: SIEVING 
MACHINERY 





1 to 50 tons per hour Capacities 


Screwhitt 


PaTEXTED ANG THAOE “ORE REE U.S POT OFF, 
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Fabricated Winch Drums, Pressed and Welded 
Winch Frames; Tank plates and all other 
types of fabricated and pressed components. 
See Brochure or write for Technical 

Advisory assistance with regard to 

your own problems. 


JOHN THOMPSON 
MOTOR PRESSINGS LTD., WOLVERHAMPTON 
Telephone: Bilston 41121 Telegrams: Motoframe, Wolverhampton 








Lili ol 
PLANNAIR 
I or 


1l’S) WELL WORTH LOOKING INTO because it’s 
a Plannair blower, and power for size, is the most 
effective you can find anywhere. In the aircraft and 
electronic fields, for cooling or heating, Plannair 





eye): blowers have proved outstanding in numerous appli- 

: cations and are now being specified by design engineers 

| anae) in the electrical and engineering industries. 

dats This latest example of superior Plannair design is a 
two stage 6” blower (details of which are given below) 


b lowe r providing manufacturers with a dynamic, effective 
answer to problems involving air movement. 

When you contact Plannair your problem days are 

numbered. The Company’s specialised facilities and 

helpful advice are freely available. All you have to do 

is— phone Leatherhead 4091. 





PLANNAIR BLOWER 6PL122-79 


(Axial Flow — 2 stage) 

Blade tip diameter of impeller 6” 

Volumetric airflow 310 c.f.m. at a maximum 
pressure rise of |.3” s.w.g. 

230v. single phase 50c capacitor type 2,900 r.p.m. 





PLANNAIR LIMITED - WINDFIELD HOUSE - LEATHERHEAD - SURREY 





W PLAI2c 
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3K ruins painted surfaces 


THE MASTER 


CLEANER 


The greatest enemy of efficient production—DUST, whether it is 
creating a fire risk, damaging machinery, blanketing heat and light, 
jeopardising health, ruining paint or causing extra labour can, 
unknown to you, gradually whittle down your profits. You cannot 
SEE the NEED—but it is there all the same. Eliminate dust with 
NEW WELBECK industrial suction cleaners—the most advanced 
and efficient machines on the market today. Your premises need 


NEW WELBECK to restore lost profits. The BRISTOL AEROPLANE Company use NEW WELBECK 
industrial suction cleaners. 
The ‘ DUPLEX ’ model cleaner in use inside an aircraft 


formation wo peer 34, WE SERVE THE LEADERS OF INDUSTRY at the Company’s Works. 


NEW WELBECK LTD. 














st HEAD OFFICE & WORKS: LONDON OFFICE: 
Gr enpineninie Moulsecoomb Way, Brighton, 7, Sussex 6 Cavendish Square, London, 
H.M. The Queen Tel.: Brighton 61666 (PBX) Tel.: LANgham 1517 (PBX) 
Suppliers of BRANCHES AT BIRMINGHAM, MANCHESTER, SCOTLAND & EIRE 


Vacuum Cleaners 





N28 — 


ne a 
As© 
Backed by fifty years of technical 
experience and “know-how”, 
Spiral Tube Engine Coolers are 


soundly engineered and robustly 
FROM constructed for long, trouble- 
free service, and are renowned for 


START TO FINISH their high efficiency and great 


resistance to vibration. They have 


a wide range of applications and 
are in world-wide service on all 


























the principal railways throughout 
the world. Coolers are also 
manufactured for use in connection 
with generators, alternators, etc. 





¥% Consult our Technical Advisory Service 


SPIRAL TUBE 












Spiral Tube Coolers 
fitted to diesel engine 
driven Compressor 

Water jacket 


; in 
pany Limited. Inter cooing, comoresed 1 THE SPIRAL TUBE & COMPONENTS CO, LTD 


air and cylinder jacket cooling of the Com- 
presser 5a,  Renmerthy Engineering OSMASTON PARK ROAD, DERBY TEL: DERBY 48761 (3 lines) 
London Works : Honeypot Lane, Stanmore, Middlesex. TEL: Edgware 4568/9 


o 
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“iF YOU CAN MEASURE STEAM— 
GUARDS For 


an — CAN MEASURE WASTE” } 
“CURNON” 

hydraulic presses 

We design and produce guards 


STEAM METER a 
to fit all types and sizes of 


owt fare. STEAM METER 8 me 

Hydraulic presses to meet the , 
requirements of the Factory 
Inspector. The illustration 
shows a typical guard. For 
further information please write 
for leaflet No. 24. 























SROSTEWAITE FUMMACES ome < zo.| PRICE MACHINE GUARDS LTD. 


York Street Ironworks, Leeds 9  Tel.: 324//-2 



















































































32, Victoria Street, London, S.W.1  Tel.: Abbey 2966 POWKE LANE, OLD HILL, STAFFS. 
ALBION Phone: Cradley Heath 66423. Grams : “‘Prigard.’’ Cradley Heath. 
Ratchet and 
Revolution Counters 
@ 24-HOUR GRAPH RECORDS 
@ EASY INSTALLATION PATENTED 
@ AUTOMATIC DESIGN 
PRESSURE COMPENSATION 
@ ENTIRELY MECHANICAL s 
HAY 8-9-5199) $1 §} { +915) $}$1-5)-5/5 1 
@ INTEGRATOR CAN BE ieee . ya a aa i 
PROVIDED your counting y | : 
@ CAN BE FITTED ABOVE OR & measuring problems 
BELOW PIPES There is an ‘ALBION’ —— or revolution 
ounter for ever ion. i ur machin 
DON’T LET PROFITS pa agp Mc ae iantonnens waa aed 
GO UP IN STEAM! will show your output at a glance. | aS { } 
FULL DETAILS ON APPLICATION INSTRUMENT DIVISION 
B. & F. CARTER&CO.LTD. . 
* e ® ys . A . 
CURNON 5p" Sanaa BOLTON 3, ENGLAND 
ENGINEERING CO. Phone: BOLTON 4344 (3 lines) . U ROP » 
GLAUDE BOAD WORKS, CHORLTON, MARCHESTER, 21 ‘Grams: BRAIDERS BOLTON 
P O ote 0. & OD e 








ih ee 


AN AUTHENTIGATED FIGURE: 


ca 
< eA tM rte ey 4 BAA RA on i ot 


81-59°/ EFFICIENCY 


CHARACTERISTIC ADVANTAGES: 
High efficiency 
Economical fuel consumption FRASER & FRASER LTD 


Unusually compact in design Bromiey-by-Bow, London, E.3 
Adaptable for conventional or waste fuels 

















/ 













L} 


rere ery 


Telephone : Telegrams 
Easy access for maintenance ADVance 3266 (4 lines) Pressure, Easphone, London 











Wiki hal aa 
ou want GIRDLESTONE jours | Magri 


A COMPREHENSIVE RANGE OF 
RELIABLE PUMPING UNITS 
incorporating pumps of advanced 
design and construction has been 
developed to meet the varied 
requirements of numerous indus- 
trial applications. Advice will be 





gladly given on receipt of details 
of your pumping problems. 

For further information write to, or 
telephone : 


GIRDLESTONE PUMPS LTD. 
23 Davies Street, London, W.! 
Telephone: MAYfair 1354 





TIBi05 
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ah FUME REMOVAL 
AND ACCESSIBILITY 


with the 
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Hitherto these two needs have been incompatible, but 

with the NC ~ KL system (developed by us in conjunction 

with K & L Steelfounders & Engineers Ltd.) the problem 
has been efficiently solved at low cost. 














The NC-KL system deals effectively with the fumes from pouring and slagging spouts as well 
as the electrode openings, without obstructing access to any part, and permits full movement 
of the furnace, including the swinging of the furnace cover. We illustrate a six-ton furnace 


equipped with this system which clearly indicates the full accessibility of all essential parts. 
Send particulars of your furnace—size, type, 

NEWTON COLLINS LTD. 

BARFORD STREET WORKS: BIRMINGHAM S 

IN DUST AND FUME REMOVAL FOR NEARLY 40 YEARS 


location and charging method and we will 
be pleased to quote. 
SPECIALISTS 

















OIL PIPE LINE 


Ss ——— ear 
——————) Comal Cree 

—— i ES 

— — a — 
ed — 
ee n_ —_e 
gaye — = 
_— a ed et 
a a ae 
= —— —=—_— = 
= —_ST——s ? 


We manufacture a range of pumps with capacities 
up to 30,000 barrels per day—Discharge Pressures 


up to 1,250 p.s.i. 
* 


* 


Illustrated is a series of pumps supplied to the British 
Petroleum Company's Oil Refinery at Aden for pumping 
diesel and fuel oils from the refinery to the B.P. Interna- 





me 


tional Oil Bunkering installation. 
ELGIN WORKS CLYDEBANK 
Telegrams: ‘*PUMPS *’ CLYDEBANK 


D)awson & 
ownie Ltd 


Telephone: Clydebank 2271/2/3 
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GEARBOXES STORAGE & TRANSPORT TANKS 0 
As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers 


For every storage and transport purpose. Steel Horizontal Tanks, 
Cylindrical Underground Tanks, Fuel Oil Tanks, Road Wagon Tanks, 


4 Y EARS Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. 
When ordering specify M.S.L. 


ALBION ENGINEERING CO. LTD. 
SAMPSON ROAD NORTH, BIRMINGHAM, 11 


Write for full particulars to :—~ 


METAL STRUCTURES, LTD. 


Angel Factory Colony, Angel Rd., Edmonton, N.18 
Phone: Edmonton 6601/2/3 Grams: Metstru, Southtot, London. 


























ies 


ABBOTT & CO. 


> (NEWARK) LTD. 
Newark Boiler Works 
NEWARK - NOTTS 


E 











Waste Heat Kecovery Mant 


Specialists in the design and construction of Steam-Raising Plant utilising 
waste gases, in the Gas, Chemical, and Ceramic Industries ; also Iron, Steel 
and Non-Ferrous Metal Industries ; Heat Recovery from internal combustion 
engines and similar prime movers in Land and Marine Installations. 
A direct method of increasing thermal efficiency and saving fuel. 


Consult the Specialist in Waste Heat Recovery. 


SPENCER-BONECOURT-CLARKSON LTD. 28 Easton St., London, W.C.1. cueane ciate 





See Display 
Advertisement 
August 29 























EVERYTHING IN SHEET METAL WORK 
GENERAL ENGINEERING 


























Gons 


V.W.* 
. LTD. 
4 O 


FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. N 
PLATING, Chrome, Nickel, Cadmium etc. 4 


eS ae gin 
V. WwW. Cco., LTD. 


Radspray Works, High Street, Stratford, London, E.15 = Tel: MARyland 676! (6 lines) 
Also at: EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 2472/ 
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GRAVEL PUMPS 











43/5” Centrifugal Sand and Gravel Pump with Diesel Engine Drive. 


EASTON & JOHNSON LTD. - TAUNTON, ENGLAND 


‘ " TELEPHONE 3146 GRAMS: EASTWALD, TAUNTON 


THE ‘BRADFORD’ POWER CYLINDER 


More power to your elbow 
with Bradford air or 
hydraulic power cylinders 


Bradford Air Cylinders. In standard sizes from 
2” to 20” bore, with hand or remote control. 
All-steel Hydraulic Cylinders. Standard sizes 
from 14” to 12” honed bores, to work at 
pressures from 200 Ibs. to 1,500 Ibs per sq. in. 
with hydraulic fluid, oil or water. Supplied 
as required with bracket, clevis, trunnion or 
end cover mountings. 

Bradford Air or Hydraulic Cylinders can also be 
made to customers’ specifications with any 
length of stroke. 








































UNITED STATES METALLIC PACK! 
SOHO WORKS, BRADFORD 8, YORKSHIRE 


Telegrams: ‘‘Metallic’’, Bradford Branch Offices: London, Liverpool, Glasgow, Manchester 
Telephone: Bradford 41284-5 Newcastle, Cardiff, Southampton, Hull, Swansea and Bristol. 














122 


THE 


CLASSIFIED ADVERTISEMENTS 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


PATENTS - BUSINESS OPPORTUNITIES - 
BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Inch Rate. 


MISCELLANEOUS - PUBLIC APPOINTMENTS 


Minimum 16/-. 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 3-page 
(12 column inches) and upwards, e.g., ¢-page £25 10s. }-page £48. Full page £90. 


Series Discounts. 


Run-on and Semi-Displayed Styles. 


For advertisements 1 inch and upwards. 


‘ 
‘ 
' 
‘ 
' 
' 
' 
‘ 
‘ 
' 
‘ 
' 
' 
' 
‘ 
' 
i] 
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AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., t-page £22. 4-page £41 10s. Full page £78. 


6 insertions 5%. 13 insertions 10%. 


26 insertions 15%. 


Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a {-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 
Use of Box Number. 2/- which includes forwarding of replies. 


Copy Dates. 


**Run-on "’ and ‘* Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to;—Classified Advertisement Dept., ““ The Engineer”’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 


** Displayed ’’ and “‘ Illustrated *’ advertisements by noon 





PUBLIC APPOINTMENTS 





UNIVERSITY OF AUCKLAND 


NEW ZEALAND 


TURESHIP OR SENIOR LECTURESHIP 
7 IN CIVIL ENGINEERING 


Applications are invited for the above-mentioned 
post. Candidates should be University graduates in 
Civil Engineering and have had some professional 
experience A professional qualification in land 
surveying and a specialised knowledge of Public 
Health Engineering would be advantageous 

The appointment will be made either at the grade 
of Lecturer or Senior Lecturer, depending upon the 
qualifications of the successful applicant. The 
salary scale for a Senior Lecturer is £1315-£1615 
per annum: rising by three annual increments ; and 
for a Lecturer is £1025-£1275 peg annum, by three 
annual increments. An allowance is made towards 
travelling expenses 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the British 
Commonwealth, 36, Gordon Square, London, 
wc.l 

The closing date for the receipt of applications, in 
New Zealand and London, is 3lst October, ace 

B62 





UNIVERSITY OF LONDON 
KING’S COLLEGE 


DEPARTMENT OF CIVIL ENGINEERING 


LECTURER 


Applications are invited for the post of LEC- 
TURER IN CIVIL ENGINEERING 

Applicants should have an Honours Degree and 
professional experience Special interest in concrete 
and reinforced concrete will be an advantage 
Salary on the scale £900 by £50 per annum to £1350, 
and then by £75 per annum to £1650, plus £60 per 
annum London Allowance, with starting point 
according to qualifications and expertence Family 
allowances and F.S.S.U. benefits will be payable 

Conditions of appointment and application forms 
may be obtained from the Registrar, King’s College, 
London, Strand, .C.2. Completed forms must 
reach him by September 30th, 1958 FRS32 





WOOLWICH POLYTECHNIC, 
LONDON, S.E.18. 
CIVIL AND MECHANICAL ENGINEERING 
DEPARTMENT 


SENIOR LECTURER 


Apphications invited for a SENIOR LECTURER 
in Civil and Mechanical Engineering Department 
Applicants should have a good Degree, together 
with industrial experience in mechanical engineering, 
and be able to take Final Year Lectures for B.Sc 


(Eng.) Degree and for Diploma in Technology 
Also to take some responsibility within the Depart- 
ment 

Salary scale £1350-£50- £1550, plus London 


Allowance of £36 to £48 : 
Particulars and application form from Clerk to 
to be returned by 27th September, 


Governors, 
E8527 


19458 





CENTRAL ELECTRICITY 
GENERATING BOARD 


SOUTH EASTERN DIVISION 


POWER STATION SUPERINTENDENT 


Applications are invited for the post of POWER 
STATION SUPERINTENDENT at Northfleet 
Power Station which will commission in 1959 and is 
designed for an ultimate capacity of 720MW. The 
salary is in accordance with N.J.M. Scale 5, Ciass E 
£2300-£2500 per annum. The Superintendent will 
take up his duties in 1958 

Applicants should submit details in the form they 
judge will be of the greatest assistance in selecting a 
Applications should be 


Short List for interview 
addressed to the Establishments Officer, Central 
Electricity House, Lower Ham Road, Kingston- 


upon-Thames, so as to arrive not later than 22nd 
September, 1958 E 


PUBLIC APPOINTMENTS 





WOOLWICH POLYTECHNIC, 
LONDON, S.E.18. 





SENIOR LECTURER 


Applications invited for SENIOR LECTURER 
IN ELECTRICAL ENGINEERING. Should have 
high academic qualifications and industrial experience 
and an interest in power and machines ; oppor- 
tunities for research 

Salary scale £1350-£50-£1550, plus London 
Allowance of £36 to £48 

Particulars and application form from Clerk to 
Governors, to be returned by 27th September 

E8528 





LONDONDERRY AND GRANSHA 
HOSPITAL 


FOR NERVOUS AND MENTAL 
DISEASES) 


SUPERINTENDENT ENGINEER 


(A HOSPITAL 


Salary £790 by £25 (3) by £30 (2)-£925 per annum 

Applicants must have served a recognised appren- 
ticeship or have otherwise acquired suitable practical 
training and, should hold a recognised qualification 
of technical character, such as Extra Ist, Ist Class 
Certificate of Competency in Marine Engineering or 
equivalent Naval Certificate : City and Guilds Ist 
Class Certificate in Plant Engineering. 

Applicants should have wide and varied experience 
of installation, operating, maintaining and recording 
of steam raising, mechanical and electrical plant and 
services. A working knowledge of sanitation codes, 
water supply systems and building maintenance is 
required, and the ability to control artisan staff is 
essential 

A suitable house will shortly be available 

Copy of duties and application form may be 
obtained from Secretary, Londonderry and Gransha 
Hospital, Strand Road, Londonderry, to whom 
completed forms should be returned so as to be 
received not later than October 3rd 

Preference will be given to candidates who served 
in H.M. Forces 


Canvassing disqualifies E8548 





NORTH OF SCOTLAND 
HYDRO-ELECTRIC BOARD 


SENIOR ASSISTANT ENGINEER 
(SYSTEM CONTROL) 


Applications are invited for the above post. 
Duties will be to assist Senior Operation Engineer at 
the Board’s Central Control Room, Pitlochry. In 
addition to supervision“of day-to-day operation of 
hydro and thermal plant, the high-voltage trans 
mission system and bulk energy interchanges, the 
successful candidate will require to take part in 
planning arrangements for the most economical 
operation of generating stations and reservoirs, the 
relationship of hydro to thermal generation and the 
application of methods leading to the most efficient 
operation 

Salary commencing at a point within the range 
£1435-£1630 (N.J.B. Schedule B, Class AX/CX, 
Grade 2), depending on experience and qualifications 
Superannuation scheme 

Application forms obtainable from the Secretary, 
16, Rothesay Terrace, Edinburgh, 3, should be 
returned within 21 days from the publication of this 
notice 





“9 EAST ANGLIAN 
REGIONAL HOSPITAL BOARD 


ASSISTANT ENGINEER (MECHANICAL) 


ASSISTANT ENGINEER (MECHANICAL) 
Candidates should be A.M.1LH.V.E. or Graduate 
Members of 1.H.V.E. or equivalent. Experience in 
design and installation of heating, ventilating, steam 
boiler plant and services, &c., as applicable to hos- 
pitals desirable but not essential. Salary £700 
£1015—additional increments within scale based on 
experience and age may be granted. 

Applications stating age, qualifications, experi- 
ence and details of present position (salary, &c.) 
with names of three referees to Secretary of Board, 
117, Chesterton Road, Cambridge, by 30th Sep- 
vember, 1958. E8508 


PUBLIC APPOINTMENTS 





CENTRAL ELECTRICITY 
GENERATING BOARD 


SOUTHERN PROJECT GROUP 


BRADWELL NUCLEAR POWER 
STATION 
ASSISTANT SITE ELECTRICAL 
ENGINEER 


Applications are invited for the appointment of 


ASSISTANT ELECTRICAL ENGINEER at Brad- 
well (Essex) Nuclear Power Station now under con- 
struction to assist the Senior Electrical Engineer in 
the inspection of the installation and the testing of 
electrical engineering plant in connection with both 
the conventional and nuclear plant 

Applicants should have qualifications up to H.N.¢ 
or equivalent standard or an Engineering Degree 
They should have some works experience or appren- 
ticeship training, and previous experience on a Power 
Station or similar construction site would be an 
advantage 

This is a permanent appointment and the successful 


candidate would be expected to live in the vicinity of 


the site for the duration of the constructional work 
which will be approximately a two-year period. 
Opportunities will be available for transfer to future 
Power Station sites and to the Design Teams asso- 
ciated with these stations. 

The salary for the appointment will be within 
Grade 5 of the N.J.B. Agreement, Schedule ** C,”’ i.e. 
£1055-£1265 per annum. 

Applications stating age, qualifications, experience, 
present position and salary should be forwarded to 
The Administrative Officer, Central Electricity 
Generating Board, Southern Project Group, Squires 
Lane, Finchley, N.3, to arrive not later than 20th 
September, 1958 Envelopes should be marked 
“ Confidential—Reference S/58/9."" 

T. YULE, 


Chief Project Engineer 


CENTRAL ELECTRICITY 
GENERATING BOARD 


E8535 





RESEARCH LABORATORIES AT 
LEATHERHEAD, SURREY 


ASSISTANT ENGINEERS 


Applications are invited for the appointment of 
ASSISTANT ENGINEERS, to work in the Research 
Laboratories at Leatherhead, Surrey 

The selected candidates will be required to work 
on problems associated with conventional and nuclear 
Power stations. Present investigations concern heat 
transfer in nuclear fuel elements and heat exchangers, 
electrostatic precipitators, cooling towers and boiler 
feed pumps 

Candidates for senior vacancies should have an 
Honours Degree with previous research experience : 
for other vacancies a Pass Degree or H.N.C. with 
appropriate experience would be acceptable, but 
importance 1s attached to ability to apply funda- 
mental knowledge 

The salary for these appointments will be on a 
scale within the range £550-£1510 per annum, 
according to duties and responsibilities of the post 

Application forms from I. G. Ellis, Personnel 
Officer. Central Electricity Generating Board, 24-30, 


Holborn, London, E.C.1, to be returned by 30th 
September, 1958. Envelopes should be marked 
* Confidential—Ref. ENR /262 E8S23 





ARCHWAY GROUP HOSPITAL 
MANAGEMENT COMMITTEE 


WHITTINGTON HOSPITAL, N.I9 
ASSISTANT ENGINEER 


ASSISTANT ENGINEER required at Whitting- 
ton Hospital, N.19. Applicants over 25 years of 
age preferred who should have completed practical 
training in mechanical engineering Ordinary 
National Certificate for Mechanical Engineering or 
equivalent an advantage. Salary scale £525-—£645 
per annum plus £30 London Weighting at 26 or 
over. Successful candidate will be required to 
reside within reasonable distance of hospital. Depart- 
ment may be visited by direct appointment with 
Hospital Secretary, ARC 3070 Ext. 354.—Applica- 
tion forms obtainable from and returnable to Group 
Secretary (Dept. P10), 46, Cholmeley Park, N.6 
within ten days. E8545 


PUBLIC APPOINTMENTS 





BRITISH SHIPBUILDING 
RESEARCH ASSOCIATION 


NAVAL ARCHITECTURE SECTION 


The British Shipbuilding Research Association has 
vacancies in its Naval Architecture Section for 
persons with ability to initiate, lead and execute 
research. For these posts applicants should have an 
honours degree in naval architecture. The ceiling of 
salary is £1600 per annum and the commencing 
salary will depend upon age and qualifications 
There are opportunities of promotion above this 
ceiling to a higher grade 

In addition to the investigations which the research 
staff themselves conduct, including work on board 
ships, they are also engaged upon Progressing a 
programme of researches carried out under contract 
at outside laboratories, Government research estab- 
lishments, Universities, &c. Members of the staff 
also deal with the technical secretarial work of the 
Association's system of research committees All 
Positions carry superannuation 

Applications with full particulars of education, 
apprenticeship, practical training and _ research 
experience should be addressed to B.S.R.A., 5, 
Chestertield Gardens, Curzon Street, London, W.1 

E8568 





CENTRAL ELECTRICITY 
GENERATING BOARD 


SOUTHERN PROJECT GROUP 


BRADWELL AND BERKELEY NUCLEAR 
POWER STATIONS 


SITE ELECTRICAL ENGINEERS 


Applications are invited for the appointr o 
SENIOR ELECTRICAL ENGINEERS at Bradwell 
(Essex) and Berkeley (Gloucestershire) Nuclear Power 
Stations now under construction 

The successful candidates will be responsible to the 
Resident Engineers on the site for the general super- 
vision of all electrical engineering work associated 
with the construction of the power station. This 
will involve the inspection of the installation and the 
testing of all electrical plant in connection with both 
the conventional and nuclear plant. 

Candidates should have experience in the super- 
vision of construction of major electrical engineering 
works and in the installation of conventional power 
station plant ; experience and knowledge of control 
circuit techniques and instrumentation would be an 
advantage. Applicants should have a technical 
education at least up to H.N.C. standard or an 
Engineering Degree. They should preferably be 
corporate members of the Institution of Electrical 
Engineers 

These are permanent appointments and the 
successful candidates would be expected to live in the 
vicinity of the site to which they are allocated for the 
duration of the constructional work which will be 
approximately a two-year period. Opportunities 
will be available for transfer to future Power Station 
sites and to the Design Teams associated with these 
stations. 

The salaries for these appointments will be within 
Grade 2 of the N.J.B. Agreement, Schedule “ c..” oe: 
£1490-£1840 p.a., according to qualifications and 
experience. 

Applications stating age, qualifications, experience, 
present position and salary should be forwarded to 
The Administrative Officer, Central Electricity 
Generating Board, Southern Project Group, Squires 
Lane, Finchley, N.3, to arrive not later than 20th 
September, 1958. Envelopes should be marked 

Confidential—Reference $/58/10."’ 

YULE, 


as 
E8536 Chief Project Engineer 





KENT COUNTY COUNCIL 


HEATING ENGINEER 


HEATING ENGINEER required with wide 
design and operating experience and capable of 
handling fuel economy problems for new and existing 
installations and promoting efficient operation of 
plant. 

Salary within scale £845-£1025 a year. N.J.C. 
conditions of service.—Details and application forms 
from County Architect, Springfield, Maidstone 
Closing date 3rd October, 1958 E8542 __ 
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PUBLIC APPOINTMENTS 


CENTRAL ELECTRICITY 
GENERATING BOARD 


NUCLEAR PLANT DESIGN BRANCH 


GENERATION DESIGN AND 
CONSTRUCTION DEPARTMENT 


The Generating Board intends to strengthen con- 
siderably the team of Engineers and Scientists which 
guides the design of the nuclear sections of its new 
power stations. This Branch works in close associa- 
tion with the Atomic Energy Authority and Industry 
in drawing up specifications and following through 
the design work, tender assessment, and final accept- 
ance of proposals. The work is concerned with the 
large stations now being built and with the engineer- 
ing of future plants. It is based at the Board’s Head- 
quarters, Bankside House, London, S.E.1, but 
involves frequent visits to the Atomic Energy 
Authority's establishments, to plants under construc- 
tion and to contractors’ works and design offices. 

Senior posts are available for : 

MECHANICAL DESIGN ENGINEER 

responsible for the mechanical design of the 

whole reactor and boiler unit and for the 
guidance of work under A 2, 3, 4 and 5 below 

. REACTOR CORE ENGINEER—the design 

of the reactor core, including the fuel element 

MECHANISMS ENGINEER—the design of 

equipment for replacing the uranium fuel in 

the reactor, the control rod actuators and 
general mechanical handling of fuel, including 
radioactive fuel. 
4. PRESSURE CIRCUIT ENGINEER—the 
design of pressure vessels, boilers, ductwork 
and coolant circulators 
5. REACTOR MATERIALS ENGINEER 
selection and supervising the use of materials 
for the whole reactor unit, having regard to all 
conditions of operation. 

B: LAYOUT ENGINEER—the layout of the 
nuclear part of the plant ; accommodation design 
of the reactor buildings ; consideration of radia- 
tion levels in workrooms and about the site ; 

C : PERFORMANCE ENGINEER—estimation of 
plant performance, nuclear, thermodynamics and 
heat transfer calculations. 

It is expected that these posts will be filled by men 
of considerable and appropriate experience, based on 
a sound technical training which has led to a good 
University Degree and/or Corporate Membership of 
a Senior Institution. 

A : 1-4 will mainly interest Mechanical Engineers 

A : Sis suitable for Metallurgists with an engineering 
outlook 

B: Is suitable for a Civil Engineer with an interest 
in layout work. He must be prepared to consider 
the influence of radiation from the plant upon 
this, and although assistance will be given in the 
more technical calculations, he must be prepared 
to direct them. 

C : Experience is desirable of power plant perform- 
ance, estimation and sufficient mathematical 
interest to handle at least some of the nuclear 
calculations 

Salaries will be within the following scales 
A: 1, £2560-£2760 p.a. 

A : 2-5, £1960-£2160 p.a. 

B: £1960-£2160 p.a 

C : £2160-£2360 p.a. 

Applications are also invited from well-qualified, 
but less experienced, men for posts within Sections 
A 2-5, Band C above, and within the Instrumentation 
and Control Section, which is concerned with the 
design and overall control systems for the complete 
plant and the specification of the required instru- 
mentation Specialist training in nuclear tech 
niques will be given where necessary 

Salaries will be on a scale within the range £1105 
£2005 p.a., according to duties and responsibilities 
of the posts 

Applications, stating age, qualifications, experi- 
ence, present position and salary, should be forwarded 
to I. G. Ellis, Personne! Officer, 24-30, Holborn, 
London, E.C.1, by 27th September Envelopes 

C ed * Confidential,” quoting reference 
should be marked * Confide 1 g et 


ENR 2 


A 


tw 





BRITISH RAILWAYS RESEARCH 
DEPARTMENT 


SENIOR TECHNICAL ASSISTANT 


Vacancy at Derby for SENIOR TECHNICAL 
ASSISTANT in group engaged on research on 
marshalling yards, hydraulic buffers and drawgear, 
and on shocks sustained by goods and vehicles in 
transit. The candidates should have a good engineer- 
ing training with professional or academic qualifi- 


cations. A knowledge of experimental work 


valuable. 

Salary range : £833 to £985 per annum 

Free and reduced rate travelling facilities. 

Medical examination. ‘ 

Applications, stating age, qualifications, &c., to: 

DIRECTOR OF RESEARCH, 
British Transport Commission, 

(British Railways Division), 
222, Marylebone Road, 


London, N.W.1. E8519 





LONDON TRANSPORT 


BRIDGES AND STRUCTURES SECTION 


ENGINEERING ASSISTANTS 


London Transport requires ENGINEERING 
ASSISTANTS for Bridges and Structures Section, 
for production of finished designs in steel or rein- 
forced concrete without close supervision. Pre- 
ference given to candidates possessing qualification 
in Civil or Structural Engineering or whose studies 
have reached an advanced stage. 

Salary range £814 per annum to £979 per annum 

Medical examination ; free travel ; contributory 
uperannuation. 
‘ Applications, giving details of age, qualifications 
and experience, within 7 days, to Staff and Welfare 
Officer (F/EV703), London Transport, 55, Broadway, 
oW.i. E8578 
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PUBLIC APPOINTMENTS 





SOUTH OF SCOTLAND 
ELECTRICITY BOARD 


CHIEF ENGINEER'S DEPARTMENT 


PRINCIPAL ASSISTANT ENGINEER 
(CIVIL) 


Applications are invited for the following super- 
annuable appointment in the Generation/Construc- 
tion Section of the Chief Engineer’s Department at 
Board Headquarters, Glasgow 

PRINCIPAL ASSISTANT ENGINEER (CIVIL) 
(Reference No. E34/58). 

Preference will be given to applicants who hold a 
degree in civil engineering, are Corporate Members 
of the Institution of Civil Engineers or possess 
equivalent qualifications They should have had 
experience in the design and construction of founda- 
tions and buildings for large power stations, river 
and sea works, large culverts, road works and other 
ancillary works. Experience of the preparation of 
specifications, estimates and bills of quantities and a 
knowledge of hydraulics will be an advantage 

Salary : £1900-£2100 per annum in accordance 
with Scale 6 of the Managerial and Higher Executive 
salary scales. 

Apply (quoting appropriate reference number) on 
standard form AE.6 available from the Secretary, 
P.O. Box 173, 351, Sauchiehal! Street, Glasgow, C.2, 
not later than 30th September, 1958 E8513 





NEW SOUTH WALES, AUSTRALIA 


DEPARTMENT OF MAIN ROADS 


CIVIL ENGINEERS 


Applications are invited from Graduates (or Under- 
graduates in their final year) in Civil Engineering of a 
recognised British or Irish University for appoint- 
ment to the staff of the Department of Main Roads, 
New South Wales, the State Road Authority for 
construction of roads and bridges. 

On appointment, applicants may be engaged at the 
Department's Head Office, Sydney, on the design of 
reinforced concrete and steel bridges, or on main 
road construction and maintenance either in the 
Metropolitan Area or the country. 

Commencing salary, according to qualifications 
and experience, will be within the range £A1185 to 
£A1410 per annum, with annual progression, subject 
to technical competence, to £A2095 per annum. 
Appointees will be eligible to contribute to the State 
Superannuation Fund after six months. 

Appointee’s full fare from England to Australia 
will be met by the Department subject to a three 
years’ service guarantee bond being completed 
Appointment will be subject to passing a medical 
examination and preference will be given to applicants 
not more than 30 years of age. 

Applications should be made on forms obtainable 
from the Agent General for New South Wales 56, 
Strand, London, W.C.2. E8551 


ENGINEER 
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REACTOR ENGINEERS 
HEALTH AND SAFETY BRANCH 
THE UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 
require 
ENGINEERS 
for their 
HEALTH AND SAFETY BRANCH 
(Reactor Division) 


INDUSTRIAL GROUP HEADQUARTERS 
RISLEY, WARRINGTON, LANCASHIRE 


to join sections responsible for the 
critical analysis of reactor control 
systems on all types of experimental 
and power reactors, with particular 
emphasis on fast and advanced gas- 
cooled reactors. 

One section will be concerned with 
the teehnical calculations arising 
from the study of reactor systems, 
and for these posts a good academic 
standard is required. While direct 
experience of nuclear work is not 
essential, applicants should have ex- 
perience in industry of technical cal- 
culations, particularly relating to 
heat transfer, fluid flow and the 
mechanics of solids 

A second section will deal with the 
engineering evaluation of reactor 
systems, with special emphasis on 
reactor control. The preparation of 
related Codes of Practice and the 
development of standards of opera- 
tion and design applicable to reactor 
safety will be included. A broad 
rather than specialised experience in 
the fields of mechanical, process or 
chemical engineering is required for 
these appointments, and some know- 
ledge of instrumentation and con- 
trol would be an advantage 

Corporate membership of a senior 
engineering institution, or equiva- 
lent, is essential for all posts. 

Where necessary, successful can- 
didates will be given training at the 
Harwell Reactor School and operat- 
ing experience on Authority reactors 

Salaries wil! be assessed within 

the scale 
£815 (at age 25) to £2080, 
according to qualifications and 
experience. 

Contributory Pension Scheme. 

Housing or assistance towards legal 
expenses on house purchase may be 
available. 

Send postcard for application form, 
quoting reference 2511, to Recruitment 
Officer, Industrial Group Headquarters, 


Risley. 
CLOSING DATE: 
15TH SEPTEMBER, 1958. pg525 








A.E.R.E. 
HARWELL 


Salary : 


lishment, Didcot, Berks. 


OPERATIONS 
ENGINEERS 


There are vacancies offering excellent training to professionally qualified 
engineers in the operation of high flux experimental nuclear reactors. 
are also vacancies for men with good experience in watch-keeping of large 
machinery. All posts will at first involve shift work. 


There 


£815-£1270 or £1300-£1740 (Engineer III or II) 


Send post card for further details and application form to the Group 
Recruitment Officer (1206/25), U.K.A.E.A., Atomic Energy Research Estab- 


E8530 








ments from limited information. 


SALARY : Engineer II. 


Tea. *O™ 
beyond daily travelling distance. 


address. Please quote ref. 1939/25. 





Contributory Superannuation Scheme. 
expenses on house purchase will become available for married officers living 


ENGINEER/TECHNICIAN 


required by 


THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 
ALDERMASTON, BERKSHIRE. 


To assess the engineering requirements necessary to meet a tight production 
schedule, to integrate the production requirements of several divisions into a 
co-ordinated programme and to make a quick and reliable forecast of require- 


A recognised engineering apprenticeship is required with considerable 
experience in all aspects of production. For the Engineer : grade membership 
of one of the Senior Engineering Institutions is essential, and for the Technical 
grade an O.N.C. or equivalent is the minimum qualification. 
£1300-£1740 p.a. 
£1270-£1420 p.a. 


A house or assistance towards legal 


Postcards for application forms to the Senior Recruitment Officer at above 


E8581 
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SHEFFIELD CORPORATION 
WATERWORKS 





Applications are invited for the following appoint- 
ment on the permanent staff of the Waterworks 
General Manager and Engineer (J. Noel Wood, 
M.L.C.E.). Commencing salary according to quali- 
fications, ability and experience. 

SENIOR TECHNICAL ASSISTANT, Special 
Classes Grade, £750 by £40 to £1030 per annum, 
Applicants must be University Graduates with at 
least five years’ experience (including the period spent 
on theoretical training), or have passed Parts | and II 
of the examination of the Institution of Civil Engi- 
neers. 

The post is superannuable and successful applicants 
will be required to pass a medical examination 

Applications, stating age, education and training, 
qualifications, present and past appointments (witii 
dates and salaries) and quoting the names and 
addresses of two referees, should be sent to the 
undersigned not later than the 24th September, 


1958, 
JOHN HEYS, 
Town Hall, Town Clerk. 
Sheffield, 1. E8577 








TEN DERS | 








SOUTHAMPTON CORPORATION 
WATERWORKS 
RIVER ITCHEN SUPPLY— 
CONTRACT NO. 13 





PUMPING PLANT 


TENDERS are invited from manufacturers of 
centrifugal pumps for the SUPPLY and ERECTION 
of TWO SETS of Electrically Driven SUPPLY 
PUMPS, complete with D.C. Motors and other 
Equipment. (Approximate duty of each set 4,000,000 
galions per day against 230ft. head.) 

Specification and conditions may be obtained from 
the Waterworks Engineer and Manager, Civic 
Centre, Southampton. Tenders to Town Clerk, 
Civic Centre, Southampton, by Monday, 20th 
October, 1958. E8466 








EDUCATIONAL 











THE SCHOOL OF ORIENTAL 
AND AFRICAN STUDIES 
UNIVERSITY OF LONDON, W.C.1 


MODERN ARABIC 


An Intensive Introductory Course will be held 
from | October to 10 December, 1958. Instruction 
will be given in basic grammar, translation, Press and 
Radio Arabic, the grammar of Colloquial Arabic, 
and general Middle Eastern topics. Fee: £40 10s, 
per head.—Enquiries to the Organiser of Special 
Courses. E8529 & 


UNIVERSITY OF LONDON 
KING’S COLLEGE 





RESEARCH STUDENTSHIPS 





University of London King’s College offers the 
following RESEARCH STUDENTSHIPS, made 
available by Joseph Lucas, Ltd., and tenable in the 
College for one year with possible renewal for a 
second year. 

_ (a) One of £800 a year for research into the 
initiation of explosions in gases, vapours and powder 
clouds. 

_ (b) One of £500 a year for research into the mix- 
ing of powdered materials. 

The character of the researches is such as should 
lead to a Higher Degree. Applicants for (a) should 
have a good Honours degree in Mechanical or 
Electrical Engineering of ysics and preferably 
some research experience. 

Applicants for (b) should have a good Honours 
degree in some branch of Engineering, Physics and 
Chemistry. 

Particulars and application forms from the 
Registrar, King’s College, London, Strand, W.C.2 
whom completed forms must reach by October 6th. 

E8Sil « 


UNIVERSITY OF LONDON 
KING’S COLLEGE 








RESEARCH STUDENTSHIP 





University of London King’s Colle ° 
RESEARCH STUDENTSHIP> made available’ be 
Usines Emile Henricot, S.A., and tenable in the 
College for one year with possible renewal for a 
second year. The value will be £500 a year. The 
Studentship is for research into various aspects of 
the mechanical behaviour of ball mills ; the character 
of the research is such that it should lead to a Higher 
Degree.—Applicants should have a good Honours 
degree in some branch of Engineering —Particularg 
and application forms from the Registrar, King’s 
King’s College, London, Strand, W.C.2, whom 
completed forms must reach by October 6th. 

E8512 & 


A.M.A.MECH.E., B.Sc. Cit nd i 
Guarantee Postal Courses for ait p age « Tek 
nical Divisions from Elementary to Degree standard. 
a 95 per ~~ ino ee 
ospectus 00 request.—B.1.E,T, (Dept. 
Wright’s Lane, London, W 8. means A 


Classified Advts. continued on page 124 
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UNIVERSITY OF GLASGOW 


RANKINE CHAIR OF ENGINEERING 


(MECHANICS AND MECHANISM) 


The University Court intend to consider an 
nes to the Rankine Chair of Engineering 
(Mechanics and Mechanism) towards the end of 
1958. Applications are invited before 30th November, 
1958. Further particulars will be supplied on 
application to the undersigned. 

ROBT. T. HUTCHESON, 

E8563 & Secretary of University Court 











| SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A GRADUATE METALLUARGIST with little or 
no industrial experience is required for interesting 
work in the Development Department of an old- 
estabi ished metals company in S.W. 
Lancs. Candidates should submit in strictest confi- 
dence, full details of education and qualifications to 
BOX No. 16762, C. Vernon and Sons, Ltd., Adver- 


tising Agents, 74, Rodney Street, Liverpool, |. 
E8433 a 


AGENT with connections with Architects, Engi- 
neers and Industrial Undertakings, required to 
Represent Constructional Steelwork and Platework 
Engineers.—BOX No. E2085, * The Engineer.” A 





AMGUEDDFA GENEDLAETHOL 
CYMRU 
NATIONAL MUSEUM OF WALES 


Applications are invited for the post of 
ASSISTANT KEEPER to take charge of and 
develop a Department of Industry. The appoint- 
ment will be to Grade I (salary £1200-£1890) 
and the point of entry will be according to age 
and experience. 

Applicants should be not less than 30 years 
of age and possess an appropriate university 
degree or equivalent professional qualification 
in at least one relevant aspect of science and 
technology as applied to industry. Museum 
experience and a knowledge of industry in Wales 
would be advantages. 

F.S.S.U. 

Applications must be received by 15th 
October, 1958. Particulars and application 
forms from : The Secretary, National Museum 
of Wales, Cardiff. 


E8522 a 





AN ELECTRICAL MAINTENANCE FORE- 
MAN is required for a large continuous processing 
factory in London, E.16. Applicants should have a 
wide practical experience of H.T. and M.T. switch- 
gear and distribution, installation and maintenance 
of A.C.-.and D.C. motors, starters and automatic 
control systems. Previous supervisory experience 
essential. The salary offered will be commensurate 
with the responsibilities involved. Contributory 
Pension Scheme. Welfare, Sickness and Canteen 
facilities are offered by the Company.—-Applications 
(which will be treated in strict confidence) should be 
made to Personnel Dept., BOX No. E8524, “* The 


Engineer.” A 





A large industrial company in the South of 
England is engaged on 

A PROGRAMME OF EXPANSION 
running into several million pounds. The pro- 
gramme not only includes extensions to existing 
plants, but provides also for increased activity 
in relatively novel fields. The individual projects 
vary in character and involve all types of engin- 
eering from light precision machine work to 
heavy process equipment, and include ail the 
planning, layout and procurement associated 
with the design and erection of large manufac- 
turing units. : 

To help this programme forward, the Com- 
pany proposes to engage a few first-class men to 
strengthen its Engineering Division. Applica- 
tions are invited from men holding First or 
Second Class Honours degrees in mechanical 
or chemical engineering with some years of 
industrial experience fo'lowing graduation. In 
addition to technical competence, the organisa- 
tion requires men of energy and initiative with 
good personal qualities. The Company would 
also be glad to hear from men who are graduat- 
ing this year, who are free from National 
Service, and who have served a recognised 

renticeship 

TT pnective starting salaries will be paid and 
those appointed should progress fairly rapidly 
to an initial salary ceiling of around £1500 per 
annum. Beyond this there is plenty of scope for 
progressive remuneration. The Company works 
a 5-day week in ph surroundings, and 
pension and profit-sharing schemes are in opera- 
tion. Mortgage facilities can be arranged 
towards house purchase, and assistance is also 
available towards removal expenses —Apply 
briefly to BOX No. E8521, “ The Engineer,’ 
quoting Ref. E.1. 








A 


A YOUNG ENGINEER is required for some 
development work and the preparation of schemes 
which involve high-pressure hydraulic equipment. 
Applicants should have a good 1 mechanical 
engineering background and some Drawing-Office 
experience. Knowledge of hydraulics would be an 


vi . Minimum qualification required O.N.C. 
- 0 engineering with preferably an H.N.C. 
—Apply in writing, giving full details of qualifications, 
experience and sal: expected to Secretary, E. P. 

— WEse96 
A 


., 12-16, 


THE ENGINEER 


SITUATIONS VACANT 


A WELL-KNOWN General Engineering Company 
in the North West of England invites applicants for 
the position of CHIEF INSPECTOR, to take com- 
plete charge of all inspection functions throughout 
their recently expanded factory. Candidates should 
be first-class engineers, fully experienced in the con- 
trol of labour, and must at present hold a similar 
position. There is ample scope for advancement for 
the right man. Please reply, stating age, qualifica- 
tions, experience, salary required and present salary. 
—BOX No. E8515, “* The Engineer.” A 


ASSISTANT PLANT MANAGER 
required 

by large Engineering Company, Glasgow, with 

eC 


SITUATIONS VACANT 





CONTRACTS ENGINEER required in West 
End of London. A.M.I.Mech.E. or equivalent. 
Able take responsibility for preparation of large 
composite tenders and office supervision of resulting 
contracts. Some electrical knowledge desirable. 
Experience in the rubber/plastics or associated 
manufacturing industries an advantage but not 
essential. Excellent opportunity for right man. 
Applications, with full details and indication of 
salary required, will be treated in absolute con- 
fidence. Apply.—BOX No. E2082, “The Engi- 
neer.”” A 


ELECTRICAL ENGINEERING ASSISTANT 
required for large process factory in Belfast. The 
Position requires experience in installation and 
i of H.T. and M.T. switchgear, distri- 





experience of engineering plant ma v 
machine tools and fuel efficiency problems.— 
BOX No. E8565, ** The Engineer.” A 


APPLICATIONS ARE INVITED for the follow- 
ing appointment at the CLAYDON, SUFFOLK, 
Works of THE BRITISH STEEL PILING CO., 


LTD. 
SENIOR DESIGNER DRAUGHTSMAN (Mini- 
mum qualifications H.N.C. or equivalent). 
Minimum age 28 years. Candidates should be 
capable of accepting responsibility for complete 


Projects. 

THIS APPOINTMENT IS PERMANENT AND 
PROGRESSIVE IN AN EXPANDING ORGANI- 
SATION and the successful candidate will be engaged 
on interesting work 





in connection with special 
crane type structures, hoisting machinery (steam, 
diesel, electric) and contractors’ plant. 
Contributory Pension Scheme in operation. Good 
Canteen facilities. The Works are situated 15 
minutes’ bus ride from the centre of Ipswich.— 
Apply in writing, giving full particulars of age, 
experience, qualifications and salary required, to 
the Personnel Officer at the above address. E8418 a 


APPLICATIONS are invited from 
ENGINEERS for responsible posts in the 
following fields : 

Machining and Pressworking Processes. 

Design and Development of Machine Tools. 

Automation of Production and Inspection 

Processes (a knowledge of work study tech- 

niques would be advantageous). 

Vibration and Servo-mechanisms. 

Excellent opportunities for those with ability and 
initiative. Candidates should have a degree, 
Higher National Certificate or equivalent quali- 
fication.—Send full details including age, 
qualifications, experience and present salary in 
confidence.——-BOX No. E8502, “The Engi- 
neer. A 





BROWN AND POLSON LIMITED 
largest manufacturers of Maize Starch and 
its derivatives in Britain and part of an inter- 
national organisation in this field, require in 
this expanding industry 

GRADUATES 
in Mechanical or Chemical Engineering or 
Applied Chemistry and other young men with 
minimum H.N.C. qualifications, at their 
Manchester Plant. 
Age up to 32. 
Industrial experience ‘and educational and 
personal details must be given in applications 
The company’s salary scales are good, and 
modern employee benefits and a Profit Payment 
Plan are in operation 
Write to Group Personnel Manager, 
Brown & Polson Limited, 
125/130, Strand, 
London, W.C.2. 
E8579 a 
CHIEF ENGINEER required for modern works in 
the Midlands, engaged in the production of light 
alloys in all wrought forms (sheet, strip, extrusions, 
wire, tube, pressings and forgings). The post is one 
demanding organising ability, in addition to the 
obvious requirement of a first-class training in 
mechanical and electrical engineering. The duties 
cover the complete charge of a large engineering 
department. This includes a drawing-office handling 
the design and specification of all machinery and 
plant and workshops dealing with the manufacture, 
erection, maintenance and repair of all plant, services 
and equipment. A knowledge of general heavy 
engineering is essential, preferably associated with 
rolling mills and hydraulics. The salary will be in 
accordance with training and experience, the position 
being a progressive one offering an excellent oppor- 
tunity to a man between 35 and 45. Applicants 
should give chronological details of their training 
and experience, and state age and salary level 
expected.—_BOX No. E8325, “ The Engineer.” A 
COMPRESSOR DESIGNER required with exten- 
sive experience in design and manufacturing prob- 
lems associated with multi-stage Air Compressors for 
responsible position in new product section of estab- 
lished medium Engineering Company. Substantial 
salary commensurate with experience, ability and 
qualifications.—Write, giving fullest details and age 
to BOX No. E8517, “ The Engineer.” A 


DESIGN DRAUGHTSMAN with experience of 
gear and gear unit design, required by the Gear 
Division of George Angus and Co., Ltd., for interest- 
ing design and development work. Good prospects. 
Previous experience of gear design essential. An 
application from an older man would be considered 
--Applications, with details of salary required, to 
Personnel Manager, George Angus and Co., Ltd., 
Oil Seal Division, Coast Road, Wallsend, North- 
umberland. E8558 a 
DESIGNER/DRAUGHTSMEN — preferably 
experienced in design of jib cranes, &c. The posi- 
tions offered are due to expansion of the firm's 
activities ; would be permanent, progressive, and 
would carry salaries Commensurate with experience 
Pension scheme. Five-day week.—Apply: Chief 
Draughtsman, Clyde Crane and Engineering Com- 
pany, Mossend, Bellshill. E8575 a 
DRAUGHTSMEN, Senior, wanted for firm in 
North Staffordshire, with mechanical and steel 
structural experience. Good wages offered with 
assistance for housing accommodation. Con- 
tributory pension scheme. Apply.—BOX No. E2074, 
“The Engincer.” A 


bution systems and A.C. motors, starters, automatic 
control systems, &c. Responsibility will include 
supervision of the Electrical Section of the Engineer- 
ing Department, preparation of schemes, estimates 
and drawings and the supervision of outside con- 
tractors, &c. Minimum qualifications : University 
degree or Graduateship I.E.E., with three years’ 
practical experience in a supervisory position. Salary 
range: £950-£1150 p.a. according to age and 
experience, Contributory pension scheme, welfare, 
sickness and canteen facilities, &c., are offered by the 
company.—Applications (which will be treated in 
strict confidence) should be made to BOX No 
E8471, “* The Engineer.” A 


HEAD WRIGHTSON & COMPANY 
LIMITED 


NUCLEAR POWER DIVISION 


Require additional staff for their Drawing Office 


at 
Yarm-on-Tees. 


Two Junior Draughtsmen required with 
Mechanical Engineering experience. 


Four Draughtsmen required with Chemical 
or General Engineering experience. 


First-class working conditions with Staff 
Pension Scheme, assistance in house purchase. 


Applications, stating age, qualifications and 


experience, to :-— 
Personnel Manager, Ref. N.P/9, Teesdale 


Iron Works, Thornaby-on-Tees. 


E8553 a 





INSTRUMENTATION ENGINEER required, 
experienced in the design of major electro-pneumatic 
installations in connection with the Oil Refining and 
Chemical Industries. This position offers good 
Prospects and a commencing salary up to £1500 
per annum. Please reply, giving full details of 
experience and qualifications BOX No. E8554, 
“* The Engineer.” A 





MECHANICAL ENGINEER : 
VENEZUELA 

TWO MECHANICAL ENGINEERS, age 35 
or under, are sought for 1OOMW steam power 
station in Venezuela. Qualifications required 
are : 

Higher National Certificate, University 
Degree or Corporate Membership of Institution 
of Mechanical Engineers or equal. 

At least five years of operating and main- 
tenance experience in a responsible position with 
steam generating plant of SOMW or higher. 

Knowledge of Spanish would be useful. 
Salary paid in U.S. dollars, will be on a generous 
scale. Full details should be forwarded by 
post, quoting Ref. 2409, to : Messrs. Mackness 
& Shipley, Consulting Engineers, Parliament 
Mansions, Abbey Orchard Street, London, 
S.W.1. 


E8567 a 





METALLURGIST 


required 

by NORTH BRITISH LOCOMOTIVE COM- 
PANY LIMITED, Springburn, Glasgow, fully 
qualified, preferably with extensive experience 
in Heat Treatment of Alloy Steels, Welding 
problems and Mechanical failures.—Write to 
Engineering Director, stating age, training, 
experience, &c. 


E8564 a 





MUNICIPAL MUTUAL INSURANCE, LTD. 
has vacancies for ENGINEER SURVEYORS in 
Birmingham and London. Posts are pensionable 
and permanent to satisfactory candidates who should 
have served an apprenticeship and have sound prac- 
tical and theoretical knowledge. Technical qualifica- 
tions: First Class Ministry of Transport Certificate. 
Salary: £735-£1060 per annum.—Apply in own 
handwriting marking the envelope “ Application : 
Engineer Surveyor” and “ Private and Confidential ” 
to the Chief Engineer, 22, Old Queen Street, West- 
minster, S.W.1. E8573 a 





POWER RECTIFIER DESIGN 
A large manufacturing firm in the Midlands 
requires electrical engineers to assist in develop- 
ment and design of high-power rectifier equip- 
ments, in a rapidly growing Department hand- 
ling rectifiers of both mercury arc and semi- 
conductor types for applications of all kinds. 
Work offers scope for wide experience and 
interest, with good salary and prospects. 
Previous rectifier experience not necessary, but 
a degree or equivalent, and some practical 
experience, are desirable. Good residential 
district with excellent educational facilities and 
ample housing available.—Apply with full 
particulars to BOX No. E8526, ** The Engineer.” 


A 
QUALIFIED ENGINEER required for an 
appointment in the Head Office of a leading Oil 
Company. Degree in Engineering or A.M.I.Mech.E., 
and a minimum of 10 years’ experience in industry, 
preferably sales, essential. Ability to lecture is 
desirable. Candidates, aged 30-40, should write, 
quoting Ref. HE 9406 C.—-BOX No. E8559, “ The 
Engineer.” A 


Sept. 12, 1958 
SITUATIONS VACANT 





MUNICIPAL MUTUAL INSURANCE, LTD. 
has a vacancy for a CRANE AND LIFTING GEAR 
SURVEYOR preferably with Higher National Certi- 
ficate in London. Post is permanent and pensionable 
to satisfactory candidate who should have served an 
apprenticeship and have sound practical and theo- 
retica! knowledge of cranes and lifting gear. Salary : 
£735—£1060 per annum.—Apply in own handwriting 
marking the envelope ** Private and Confidential ” 
to Chief Engineer, Old Queen Street, Westminster, 
>. W, E8574 a 
PRODUCTION ENGINEER with specialist 
knowledge of sheet metal work and engineering 
appertaining to the Heating and Ventilating, Dust 
Collecting and Allied Trades, required by South 
London Works. Applicants must be thoroughly 
conversant with modern workshop planning and 
procedure. Experience in estimating from drawings 
essential. A progressive position with fine oppor- 
tunities for advancement for hard working and 
efficient engineer. Apply, stating full details of age, 
education, experience and salary required.—BOX 
No. E2084, ** The Engineer.” A 


RESIDENT ENGINEER 


Sound knowledge of maintenance and opera- 
tion of Engineering Services of a Residential 
College, including mechanical and electrical, 
must possess approved qualifications. Salary 
within the scale of £700 to £850 with house, 
light and heat, according to qualifications and 
experience.—Write for details of appointment 
and application form to George Sturgess, Estate 
Agent, Co-operative Union, Ltd., Co-operative 
College, Stanford Hall, Loughborough, endors- 
ing envelope “ Resident Engineer.” E8444 a 





RUSTON AND HORNSBY, LTD. 
have vacancies in the Gas Turbine Drawing 
Office for : 


DRAWING OFFICE CHECKER in this office 
engaged on the design and application of a 
diverse range of turbo machinery. Applicants 
should be between the ages of 30 and 55, have 
considerable drawing office experience and will 
be expected to comment on design aspects as 
well as being responsible for the standard of 
drawings for high-class machinery. The posi- 
tion entails liaison with Production and Research 
Departments to assist section leaders in resolving 
manufacturing problems. 


CONTRACT and APPLICATION 
DRAUGHTSMEN to fill senior posts. They 
will be responsible for applying various designs 
of turbo machinery in interesting installations on 
land, sea and mobile units throughout the world. 
Applicants must be over 26, have at least 5 
years’ drawing office experience and be capable 
of supervising the work of juniors. 


DESIGNERS and DESIGN DRAUGHTS- 
MEN to fill two senior posts in connection with 
new ranges of turbines and associated equip- 
ments. Applicants must have design ability and 
experience, be over 26, have H.N.C. or equiva- 
lent and be capable of supervising the work of 
juniors 


Posts pensionable.—Applications, stating age, 
qualifications and experience to Manager of 
Industrial Relations Department, Ruston and 
Hornsby, Ltd., Lincoln. 


E8566 A 


SENIOR ELECTRICAL DESIGN ENGINEER 
required for a firm manufacturing a large range of 
Industrial Trucks. Applicants must be capable of 
taking charge of Electrical Design and Development 
sections and will be responsible to the Chief Designer 
for design and/or choice of all electrical apparatus 
required for traction and equipment drives. Only 
applicants with experience of similar work will be 
considered.—Applications marked ‘“‘ Confidential ” 
to BOX No. E8580, ** The Engineer.” A 
SENIOR ESTIMATOR, experienced in al! classes 
of Cast Iron and Steel pipework schemes, required by 
company specialising on contract work for the 
Chemical, Oil and allied trades. Salary commen- 
surate with the position.—Reply to General Manager, 
BOX No. E2089, ** The Engineer.” A 
SENIOR MECHANICAL HANDLING DE- 
SIGNERS required in Bristol, preferably with 
colliery equipment experience. Salary £950/£1100 
per annum.—BOX No. E8555, *‘ The Engineer.”” a 


STRUCTURAL ENGINEER required for the 
Design of Steel Structures and Foundations in 
connection with low temperature chemical plant. 
Must be able to originate and carry through all 
necessary designs and calculations.—Reply to Air 
Products (Great Britain), Limited, 49/50, Poland 
Street, London, W.1. E8552 a 


THE WORLD'S LEADING INVENTORS 
and Manufacturers of special-purpose precision 
machinery for the tobacco industry have opening 
in their Patent Department for a 
TECHNICAL ASSISTANT 
(PATENTS) 

This is a progressive Senior Staff appointment 
offering a first-rate opportunity to a suitably 
qualified man, ideal age about 30, with previous 
experience in patent practice. The work 
involves mainly mechanical engineering, but 
involves also electrical/electronic engineering as 
an important subsidiary. 

Applications, stating age, qualifications and 
experience should be personally addressed in 
confidence to the Personnel Manager : 

MOLINS MACHINE CO., LTD., 
Evelyn Street, London, S.E.8. 
E8369 a 
TECHNICAL ASSISTANTS required by pipe- 
work contracting company for permanent head 
office appointments—-North West area. Successful 
applicants will be required to handle contracts 
through the planning and engineering phases to com- 
pletion. The duties will also include taking off 
quantities from pipework drawings and assisting in 
estimating processes. Good all-round pipework 
knowledge with drawing office experience is essential. 
—Reply to General Manager, BOX No. E2088, 
“ The Engineer.” A 


Classified Advts. continued on page 126 
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JOHN BROWN AND COMPANY LIMITED 


Engineers and Shipbuilders 





WIDE DIVERSITY OF GROUP’S ACTIVITIES 





NEED FOR A MORE APPROPRIATE SYSTEM OF 
DEPRECIATION ALLOWANCES 





LORD ABERCONWAY’S REVIEW OF OPERATIONS 


The ninety-fourth Annual General Meeting of 
John Brown and Company Limited was held on 
September 5 at 4, The Sanctuary, Westminster, 
London, S.W.1. 

The Right Hon. 
Chairman, presided 

The following is his statement circulated with 
the report and accounts for the year ended 
March 31, 1958. 

The Company’s subsidiaries have traded 
satisfactorily in a difficult year. Consolidated 
Profit before taxation was (to the nearest £1,000) 
£3,336,000, an increase over the previous year of 
more than £100,000. The Profit and Loss 
Account benefits from the inclusion, for the first 
time, of the results of Constructors John Brown 
Ltd., and so the figures are not strictly compar- 
able with those of the year before 

Taxation provisions of no less than £1,944,000 
are required, as against £1,885,000 last year. A 
provision for taxation of £135,000 made in 
earlier years and no longer required is brought 
back ; it compares with special credits last year 
of £264,000. Thereafter, and after deducting 
the profits of subsidiaries attributable to other 
shareholders therein, the balance of profit avail- 
able is £1,440,000, compared with £1,528,000. 

Your directors recommend a final Ordinary 
dividend of 6°, less tax, making for the year a 
total of 10% less tax. Stockholders will recall 
being advised last year that dividends thence- 
forward would be paid less tax, and not free of 
tax. Last year’s total dividend was equal to 5% 
free of tax. If the proposed final dividend is 
approved, the available balance of £1,440,000 
for the year would be used as to £590,000 in 
dividends on the Ordinary and Preference Stock, 
while £850,000 would be added to the amounts 
carried forward, partly in the books of the 
Company, partly in those of the subsidiaries. 

I would draw stockholders’ attention to only 
one point in the accounts, which otherwise call 
for no particular comment. The policy of the 
Company in leaving in the accounts of subsidiaries 
a substantial proportion of their earnings is the 
main reason why the value of the interest of the 
Company in its subsidiaries increases yearly, 
while the figure at which that value is shown in 
the Company’s own Balance Sheet is not thereby 
changed. The growing difference is now no less 
than £4,788,000 between the Company's interest 
in the net assets of subsidiaries, as shown by the 
Consolidated Balance Sheet, and the figure at 
which the Company shows that interest in its 
own Balance Sheet. I should perhaps add 
that this is after an exceptional item this year of 
£486,000, representing the excess of the sale price 
over the book value of the fixed assets involved 
in the sale by Wickman Ltd., of its machine tool 
manufacturing business to a subsidiary. The 
increase in the figure at which investments in 
subsidiary companies are shown in the Com- 
pany’s Balance Sheet reflects further cash sub- 
scriptions by the Company for shares in sub- 
sidiaries. 


Lord Aberconway, the 


Shipbuilding 
Work in the Shipyard and Engine Works at 
Clydebank continues to expand. The output in 
tonnage of ships showed an increase over last 
year, and covered a wide range of types. During 
the year the output included s.s. “* Sy/vania,’’ the 
fourth of the large passenger/cargo steamships 
which Clydebank has been privileged to build 
for The Cunard Steam-Ship Company's Canadian 
service ; the s.s. “ British Trader,’’ the fourth 
32,000 ton deadweight tanker for B.P. Tanker 
Company Ltd. ; and the motor vessel “ Otaio "’ 
for The New Zealand Shipping Company Ltd. ; 
the first cadet training ship of its kind. Clyde- 
bank also completed a 19,000 ton deadweight 
tanker for The Thompson Steamshipping Com- 
pany Ltd., and another similar vessel for 
foreign owners ; and delivered I.N.S. “ Brah- 
maputra,”’ a frigate to the Indian Navy, the 
first vessel of this size to be fitted with controllable 
pitch propellers 
During the year a contract for a passenger 
cargo liner of about 36,000 gross tons was 
received from The British and Commonwealth 
Shipping Company Ltd. The large tanker 
orders yet to lay down should ensure for some 
years to come full employment for the recon- 
structed berths in the West Yard, which it is 
hoped will be fully equipped by the middle of 
next year 
Undue significance has been attached in some 
quarters of the Press to adjustments in the build- 
ing programmes of certain of our clients The 
deferment of the laying down of the Cunarder 
was a matter which Clydebank was readily able 
to accommodate by bringing forward other con- 
tracts instead ; while the decision of The British 
and Commonwealth Shipping Company Ltd 
to change the two tankers ordered to dry cargo 





ships made no difference to Clydebank These 
are difficult times for shipowners, but only a very 
small proportion of contracts placed in British 
yards has been cancelled. British shipowners 
must be congratulated on the robustness of their 
long-term view. 

The modernisation of the Engine Works at 
Clydebank has increased the capacity for making 
pressure vessels and other fabrications, and for 
cutting gears. In the gas turbine field the first 
peat burning gas turbine is now undergoing 
trials in the north of Scotland, but the develop- 
ment of some other gas turbines has not been 
successful and the interest of Clydebank in this 
field will lessen 


Land Boilers 


The Whitecrook works of John Brown Land 
Boilers Ltd. have continued in full production, 
but the future of this business must be viewed 
with anxiety. Overseas competition is intense 
and prices unremunerative. At home the pro- 
gramme officially announced for the provision 
of electrical generating capacity by way of big 
nuclear stations has lessened the requirements 
for new thermal plant ; while the rapid increase 
in recent years in the size of individual thermal 
units has severely limited the number of boilers 
that will be needed every year. The resultant 
load is quite inadequate to keep even a bare 
majority of the established manufacturers 
reasonably employed. The fact therefore has to 
be faced that there may be a considerable gap in 
steam generating work available to the company 
from 1960 onwards, and this is receiving careful 
attention. It is pertinent in this connection to 
recall that the Company started in this business 
at the instance of the Authority. 


Nuclear Power 


Consideration, jointly with Hawker Siddeley 
Group Ltd., of the application of nuclear 
energy to the generation of power in large land 
Stations and to the propulsion of merchant ships 
has indicated the need for a cautious approach 
To enter the field of design of nuclear reactors 
is a costly operation, by no means certain to be 
crowned with success. Meanwhile a specialised 
mechanical engineering design and contracting 
organisation has been set up by the Company 
and is concentrating intially upon the business 
of supplying various components for nuclear 
work. 


Machine Tools and Engineers’ Tools 


In the machine tool industry a marked reces- 
sion developed during the year and stil! persists 
Various schemes of industrial re-equipment have 
recently been completed, and others, possibly 
on a smaller scale, appear to be held up ; how- 
ever, some of the recent measures taken by the 
Chancellor may stimulate activity. Wickman 
Ltd. delivered many more automatic lathes than 
the number for which it received orders, and its 
order book is accordingly much smaller. Orders 
for factored machine tools have fallen off. 
Wickman’s tungsten carbide products maintain 
their leading position in a highly competitive 
field. 

Webster & Bennett Ltd. achieved a record 
output of vertical boring mills, following the 
expansion programmes undertaken during the 
last three years. Some 43% of the output went 


to export markets. The order book for the 
current year is full; but a diminution in the 
rate of new orders, coupled with increased 


production, is resulting in a not wholly unwel- 
come shortening of the delivery period for 
future orders. 

Firth Brown Tools Ltd. has found that con- 
ditions have continued to be highly competitive, 
both at home and abroad. Nevertheless the 
wide range and high quality of products on 
which its business is based have assisted the 
company to maintain its position. The year’s 
results have, however, been adversely affected by 
loss of business during the strike in April of last 
year. 


Other U.K. Engineering Interests 


Markham & Company Ltd. has despatched 
before time the first of the Kariba water turbines. 
Work on the further Kariba turbines, and on 
several other water turbine orders, continues 
World prices for turbines have fallen, while 
British costs tend to rise, and competition is very 
keen Work for the National Coa! Board 
absorbs much of the remaining capacity of 
Markham’s. An interesting piece of equinment, 
designed and manufactured by Markham’s, was 
a large testing chamber for Normalair Ltd., to 
simulate conditions of temperature and pressure 
encountered at high altitudes. 





Cravens Ltd. exceeded its record output of the 
previous year of rolling stock and other engineer- 
ing products. The extension of its facilities for 
the manufacture of diesel railcars has improved 
the efficiency and increased the output of this 
work. Further substantial orders for railcars 
have been received from the British Transport 
Commission for delivery in 1959. Good pro- 
gress has been made with the manufacture of 
hydraulic injection moulding, die casting and 
metal drawing presses. Several machines have 
been supplied and are operating to the satisfaction 
of the customers A variety of specialised 
engineering equipment for atomic plants has 
been produced. 

S. N. Bridges & Co. Ltd. has again had a 
successful year with turnover higher by a quarter 
A larger works has been bought, which, after 
modernisation, will make possible a higher 
output and much greater efficiency. New tools 
and attachments are being regularly designed 
and introduced. The electric tool industry is 
widely known to be passing through difficult 
times, but Bridges, though experiencing a 
marked slackening in demand, continues to 
enjoy a satisfactory share of the market. 

Constructors John Brown Ltd. has continued 
to expand its activities, particularly in the 
chemical engineering field. A research station 
has been set up at Leatherhead, and a strong 
engineering division has been built up, to design 
and install plants. The company also specialises 
in automatic control gear associated with such 
work. A large contract for the design, construc- 
tion and equipment of a factory for Chemstrand 
Ltd. at Coleraine in Northern Ireland is making 
good progress, as also is a similar one for 1.C.I 
at Heysham. 

C.J.B., as this company is widely called, has 
continued to be active in the gas industry. It 
has carried out an important design study for 
the Ministry of Power on a large plant to gasify 
coal and to make petroleum products and town 


gas. It has also built for the Ministry a second 
experimental slagging gasifier which it is now 
commissioning 

Abroad, in a joint venture with Williams 


Bros. of Tulsa, U.S.A., C.J.B. is carrying out 
pipelining contracts in Persia, Turkey and 
Austria. Together with four other firms the 
joint venture has entered into a contract with the 
Oil Consortium in Abadan to undertake the 
large Kharg Island development. 

As substantial shareholders in Westland Air 


craft Ltd. we note with pleasure the achieve- 
ments of this progressivecompany. As has been 
announced, the first production “* WESSEX,”’ 


the gas turbine helicopter for the Royal Navy, 
has flown five months in advance of programme, 
and, though originally a private venture, this 
type is now the subject of substantial orders 
The first flight has also been announced of the 
large helicopter with twin gas turbine engines. the 
““ WESTMINSTER,” which has been developed 
in the crane version as a private venture. Stock- 
holders will have read of the heliport in London 
which Westland is equipping and proposing to 
operate. 


Overseas 


The Canadian subsidiaries of the Company 
continue to operate satisfactorily and to render 
an important service to local industry. Their 
profit margins have, however, been adversely 
affected by the increasing severity in recent 
months of the Canadian recession Your 
directors continue, however, to have great faith 
in the long-term industrial future of Canada and 
in the sound basis of the Company's enterprises 
in the Dominion. 

In Rhodesia the general economic difficulties 
caused by the heavy falls in the prices of copper 
and other commodities have resulted in a 
shortage of orders on the books of F. Issels & 
Son. Despite its excellent facilities, this general 
engineering firm finds competition severe, par- 
ticularly from the Union. Rhodesian Alloys 
(Pvt.) Ltd. occupies a position of increasing 
importance as the new basic industry of the 
Federation ; production at Gwelo has con- 
tinued at an excellent level, but anxiety is now 
being felt at the very low prices that countries 
behind the Iron Curtain are quoting for low- 
carbon ferro-chrome, among other metals 
Indeed, low-carbon ferro-chrome is one of the 
few commodities which sell to-day for less than 
twice the 1935 price. 

Elsewhere in the Commonwealth, subsidiaries 
make progress and consolidate their businesses 
In the Union of South Africa, however, intense 
competition makes much of the trading of sub- 
sidiaries unremunerative 

With the wide diversity of the Company’s 
activities at home, the development of reiations 
between Great Britain and the European 





Economic Community is being followed with 
great interest The Company's business on 
balance should not suffer from the setting up of 
a free trade area in Europe. It is easy for hostile 
critics of the plan to point to many individual 
industries or businesses in this country which 
will suffer thereby, but in the main, so long as 
Britain’s technical prowess remains, the benefits 
of an extended market should outweigh the dis 
advantages of increased competition at home 
from overseas manufacturers 


Problem of Plant Replacement 


The extension this year of Initial Allowances 
eases somewhat the immediate tax burden 
suffered by enterprises faced, as are al! the sub- 
sidiaries of the Company, with the necessity 
regularly to replace their equipment with the 
very best. But Initial Allowances only bring 
forward to an earlier stage in the life of a new 
machine the incidence of wear and tear allow- 
ances ; they do nothing to help industrialists to 
solve the problem of how to put aside out of 
profits, in times of grievously heavy taxation, 
enough to replace old equipment with more 
expensive new 

It would have been more helpful to industry 
if the Chancellor had restored Investment 
Allowances on industrial plant ; their introduc- 
tion was a step forward and their abolition a 
step backwards Investment Allowances did 
permit, in respect of new plant, the owner to set 
aside during its life, before taxation, a sum 
towards its replacement greater than its original 
cost ; even so, the Allowance being an arbitrary 
percentage with no provision for adjustment, 
that increased sum may or may not prove 
sufficient to provide in due course for the 
replacement of the plant. 

It should not be beyond the wit of man to 
devise some reasonable index whereby, over the 
life of a piece of equipment, sufficient, and no 
more, could be set aside by way of wear and 
tear allowance to provide its owner with the full 
means of replacing it : according to the measure 
of inflation or deflation during its life, so would 
the owner at the end have been allowed to set 
aside before taxation proportionately more or 
less than its original cost 

My remarks on depreciation allowances have 
so far referred only to new plant, but the real 
need of industry is for existing plant to be the 
subject of fair and proper depreciation allow- 
ances based on replacement, not original cost 
Initial Allowances and Investment Allowances 
apply only to new plant, but the system which I 
have outlined could readily be adapted to exist- 
ing plant. The need for a more appropriate 
system of depreciation allowances would be 
more widely recognised if there were less tacit 
acceptance of the definition of profits as the 
balance remaining after enough has been set 
aside towards the recovery of the original cost 
of plant : and, instead, fuller realisation that a 
much greater contribution to meet the enhanced 
cost of plant replacement needs to be set aside 
before profit is struck. The provision of such 
funds should be a joint affair: the Chancellor 
contributing by remission of tax, and the owner 
contributing the balance from his profit. If 
wear and tear allowances for tax purposes could 
be more adequate, industrialists would not 
object to a corresponding obligation upon them 
to set aside towards cost of replacement the 
relevant amount of profit as well as the tax 
relief 

Directorate 


Sir Stanley Rawson has intimated his desire to 
be relieved of the executive duties which he has 
carried out so admirably for many years. He 
accordingly has given up the chairmanship of 
Wickman Ltd., Constructors John Brown Ltd 
and John Brown Land Boilers Ltd. He will, 
however, remain a director of the subsidiaries 
(including these three) with which he has been 
more closely connected, and will continue as 
vice-chairman of John Brown and Company 
Ltd. In accordance with the expressed wishes 
of our colleagues, I have become chairman of 
Wickman Ltd. and of Constructors John Brown 
Ltd., and Mr. Eric Mensforth chairman of 
John Brown Land Boilers Ltd. 

My colleagues concur with my view that it is 
only right that I should sound the various notes 
of caution that run through this statement. 
Yet, by and large, your board is confident that, 
given reasonable trading conditions, the Com- 
pany can squarely meet whatever is in store. 
For this feeling. the skill, industry and loyalty of 
the management and staff in each of the Com- 
pany’s establishments are largely responsible 
To them and to our workpeople the thanks of the 
stockholders and of the directors are due 

The report and accounts were adopted and 
the other formal business duly transacted. « 




















SITUATIONS VACANT 





THE UNITED GLASS BOTTLE MANU- 
FACTURERS, LTD. are one of the largest 
giass container manufacturers in Europe, and 
have factories in various parts of the country 

At St. Helens, Lancashire, there are vacancies 


for :— 
DESIGN ENGINEER DRAUGHTSMEN, 
Senior and Junior, with experience in design and 
detail design of Medium Heavy Special Purpose 
Machines, and devices for the manufacture of 
lass containers and special ware 

LANT LAYOUT DRAUGHTSMEN, Senior, 
for Works Engineers Office. Estimating experi- 
ence essential 

These positions offer scope and good prospects 
for men with imagination and the ability to get 
things done 

An excellent Superannuation and Life Assurance 
Scheme is in operation 

Applications giving age and details of qualifi- 
cations and experience should be sent to the 
Personnel Officer, Sherdley Works, St. Helens 
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WELDING ENGINEER required by a 
medium-sized engineering company in_ the 
western district of Glasgow Must have 
practical experience in welding and radiography 
for Class | pressure vessel work to Lloyd's, 
Asme and other codes. Experience of auto- 
matic machine welding essential 

It would be an advantage to have attended at 
Lioyd’s approved Course in Casting and Weld 
Radiography 

Staff position with superannuation. Good 
canteen facilities available. Salary will be 
commensurate with technical qualifications and 
experience Applications, giving age and 
experience.—-BOX No. E2083, * The Engineer 

A 


WEST MIDDLESEX FIRM require immediately a 
competent ENGINEERING DRAUGHTSMAN, 
fully experienced in design of electro-mechanical 
devices.—_BOX No. E136, “ The Engineer.” A 


WORKS MANAGER required for West Yorkshire 
factory by a firm of Mechanical and Electrical 
Engineers specialising in light engineering. A sound 
knowledge of press, capstan and welding work is 
essential The man appointed must be a good 
disciplinarian with a knowledge of production 
control methods. House available. Applications, 
stating age, experience and salary required._-BOX 
No. E2087, ** The Engineer.” A 


YOUNG ENGINEER required by a Company 
specialising in non-ferrous metals, for handling 
projects from the design stage on the drawing board, 
following through to machine construction and run- 
ning in on the shop floor. A sound practical training 
and knowledge ef engineering services is essential. 
Experience of non-ferrous metals would be an 


advan Candidates, who should be between 
23-30, id write, giving full details of experience, 
walifications, age, &c.—BOX No. E8403, “ The 
mom ‘a A 





SENIOR DRAUGHTSMEN 
DESIGN ENGINEERS 


and 


DESIGN DRAUGHTSMEN 


are offered progressive posts at 


STEWARTS and LLOYDS 
LIMITED - CORBY 


. . . one of the largest integrated Iron, 
Steel and Steel Tube Works in Europe 


MECHANICAL ENGINEERING 


1. Department of New Development. For 
the design and development of plant and 
equipment. Applicants must have sound 
knowledge of heavy engineering, prefer- 
ably in an Iron and Steel Works, and con- 
siderable experience of design work. 


. Tube Works Drawing Office. Senior 
Draughtsmen for layout, maintenance 
and improvement of plant and equipment. 
Applicants must have H.N.C., along with 
sound Drawing-Office experience in vy 
engineering. 


N 


ELECTRICAL ENGINEERING 


3. Department of New Development. For 
design of electrical equipment. Appli- 
cants must have a thorough knowledge of 
distribution and good Drawing Office 
experience 


Five-day week. Good welfare, canteen and 
recreational facilities. Superannuation and 
Life Assurance Schemes. Staff Hostel for 
single men. Excellent housing prospects. 
Good salaries based on experience and 
qualifications. 


Applications will be treated as confidential, 
and should give age, details of qualifications, 
experience, salary required, department to 
which application refers. They should be 
addressed to 

Manager Personnel, 


STEWARTS AND LLOYDS, LIMITED, 
Corby, Northants. 
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TOOL ROOM 
SUPERINTENDENT 


A leading Merseyside Engineering 
Works, engaged on light and 
medium precision machining and 
assembly, require a SUPERIN- 
TENDENT for their Tool Room. 
The post will carry senior responsi- 
bility with good salary and super- 
annuation.—Please write, giving 
particulars of training and career 
to date to BOX No. E4023, LPE, 
Romano House, 399-401, Strand, 
London, W.C.2. 


E8506 A 


RESIDENT ENGINEER 


Required to supervise the construc- 
tion of welded oil storage tanks on 
large-scale projects in Wales and 
the south of England. Duties will 
include organisation and super- 
vision of direct labour. This is a 
senior appointment and applicants 
must have been previously em- 
ployed in a similar capacity on such 
work. Position incorporates Non- 
Contributory Pension Scheme.- 

Apply, stating age, qualifications 
and previous experience to The 
Erection Manager, Wm. Neill and 
Son (St. Helens), Ltd., 38, Victoria 
Street, Westminster, London, S.W.1 
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SENIOR INSTRUMENTATION 


ENGINEER 


A major Oil Company requires, for an 
important oil pipeline project in India, an 
engineer capable of undertaking the design 
in London and later the installation and 
commissioning in the field of system of in- 
Strumentation appropriate to the remote 
control of large pumping stations by a radio 
telemeter system Oil measurement by 
meters will be a feature of the scheme 

Candidates should preferably have held 
responsibility for the execution of similar 
Projects and salary will be commensurate 
with the importance of the post 

Mobility is an essential qualification 

Write stating age, technical qualifications 
and a brief description of. career to BOX 
No. TE.691, co 191, Gresham House, E.C.2. 
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WELDING ENGINEER 


required to control site welding of 
large oil storage tanks. The Weld- 
ing Engineer will be responsible for 
advising on welding problems aris- 
ing at any stage during site welding 
of tankage, and should have a 
thorough knowledge of welding 
codes, modern site welding tech- 
niques, and all forms of non- 
destructive testing. Position in- 
corporates Non-Contributory Pen- 
sion Scheme—Apply stating age, 
qualifications and previous experi- 
ence to The Erection Manager, 
Wm. Neill & Son (St. Helens), 
Ltd., 38, Victoria Street, West- 
minster, London, S.W.1. 

E8516 A 


RICHARDSONS WESTGARTH 


(HARTLEPOOL) LIMITED 


CHIEF MECHANICAL ENGINEER 


Applications are invited for the post of CHIEF MECHANICAL 
ENGINEER, to be responsible for all matters relating to the design, testing 
and commissioning of large turbo-generator and condensing plant for con- 
ventional and nuclear power stations, gas turbines, compressors and blowers, 


&c 


Candidates must be Chartered Mechanical Engineers and have had previous 
experience in administration of technical and drawing-office staff. 


Excellent prospects, and remuneration commensurate with qualifications 
and experience. Pension and Life Assurance benefits and Service Agreement. 


Applications, which will be treated in strict confidence, giving details of 
qualifications and experience, together with chronological list of previous 
appointments, should be addressed to the Managing Director, Richardsons 
Westgarth (Hartlepool), Ltd., Hartlepool, and marked “C.M.E. Strictly 


Confidential.” 
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have been retained 


MSI to advise on the 


appointment of a 
GEAR SPECIALIST 


for a company with a high reputation in 
the design and manufacture of machine 
tools and specialised equipment The 
appointment will be centred in the 
Birmingham area, although it would be 
possible to operate from the company’s 
London office in exceptional cases 


The Gear Specialist will be responsible 
to the Technical Sales Manager and he 
will be expected to deal with all gear 
problems both from the design and 
manufacturing aspects. He will work 
closely with the sales organisation as the 
company’s specialist in this field, and a 
certain amount of overseas travel will be 


necessary 


Candidates should have served an 
apprenticeship in precision engineering, 
have had design office experience and 
possess extensive knowledge of the 
design of gears and modern gear 
processing machine tools. A degree or 
A.M.l.Mech.E. is essential, together 
with an intimate knowledge of the trade 


Preferred age 35-45 Remuneration 
will be approximately £1,750 to start, 
with good prospects of promotion. The 
company will provide a car and will 
assist with removal expenses and 


housing, if necessary 


No information will be disclosed to our 
clients until candidates know their 
identity and have given permission after 
Please send brief 
details in confidence, quoting reference 
G.1104, to M. B. Berks 


persona! discussion 


MANAGEMENT SELECTION 
LIMITED 
17, Stratton Street, London, W.1. 
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A.E.1—HOTPOINT LIMITED. 


As part of a major expansion programme, the following vacancies 
have arisen in this well-known and virile Company : 


SENIOR 
DESIGN ENGINEERS 


within the fields of Refrigerator 
and Washing Machine design and 
development. 

Applicants should possess good 
engineering qualifications to 
degree standard. In addition they 
should have some years of ex- 
perience within the light engin- 
eering industry. Domestic appli- 
ance experience is not essential 
though desirable. 


SENIOR 
PRODUCTION ENGINEERS 


Applicants should have good 
engineering qualifications to 
degree standard. They should be 
familiar with production plan- 
ning and/or jig and tool design, 
etc., for large batch production 
and flow-line assembly in the 
light engineering field. 


These vacancies occur in a successful Company, whose standards of salary, pension 
etc., are attractive, and which expects a high standard of ability and initiative in its staff 
The posts are situated in the pleasant market town of Peterborough and assistance with 


housing will be given in approved cases 


; Applications should be made to : 
The Personnel Manager, A.E.I.-Hotpoint, Ltd., Crown House, Aldwych, 


London, W.C.2 
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ASSISTANT TO 


MANAGING 


DIRECTOR 


This position offers opportunity to be trained in all phases of this Company’s 
operations, in preparation for high administrative position. : 


COMMENCING SALARY : £5000-£6000 p.a. 


Candidates must have engineering background, and preferably be University 


graduates or the equivalent 


Experience should cover design and manufactur- 


ing problems, as well as broad commercial understanding and outlook. It 
is also desirable that candidates should have understanding or experience in 


the techniques of Management, includin 
and Financial Control. 
developments important. 


g Production Control, Work Study 
Knowledge of machine tools and current machinery 


Candidates should be between 35 and 45 years of age, and must have had 
administrative responsibility in a large organisation. 


The Company is located in a desirable part of England. 


Reply in confidence, giving age, education, experience, salaries earned, to 


BOX No. E2086, “* The Engineer.” 
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BRITISH OXYGEN GASES 
LIMITED 


AIRCRAFT EQUIPMENT WORKS, 
PINNACLES, HARLOW. 


SENIOR AND JUNIOR DRAUGHTSMEN 


are required for the design of oxygen 
equipment. 


For the senior posts candidates should have 
some workshop training and be experienced 
in the design of light mechanical equipment 
or mechanisms 


Excellent working conditions, canteen, 
Rented accommodation is 
readily available at Harlow 


pension fund 


Applications to 
Personne! Manager, 
Spencer House, 
St. James's Place, London, S.W.1 
E8549 a 


MAINTENANCE ENGINEER 
INDIA 


A Maintenance Engineer required for 
expanding British factory near Calcutta 
After training in London, the successful 
candidate will be required to take over the 
Maintenance Department in India towards 
the end of 1959. Applicants, who should be 
keen to make a career in India, should be 
about 30 years of age, have served a good 
engineering apprenticeship and preferably 
have supervisory experience in factory main- 
tenance. H.N.C. mechanical engineering is 
desirable but sound practical experience and 
managerial ability are the most important 
qualifications 


Generous salary and leave terms, free 
accommodation and medical attention are 
provided. The post is pensionable. The 
commencing salary will be related to quali 
fications and experience.—Written applica- 
tions should include full details of qualifi- 
cations and experience and be addressed to 
BOX “C.R.,”’ c/o J. W. Vickers and Co., 
Ltd., 7-8, Great Winchester Street, London, 
E.C.2 
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PILKINGTON BROTHERS 


LIMITED 
MECHANICAL ENGINEER 


required for the maintenance and installation 
of heavy industrial plant. Applicants should 
have a good engineering background, a 
degree, and professional qualification. The 
post involves responsibility for plant worth 
several million pounds and control of a 
labour force of 650. Preferred age 35-50 
Apply stating age. qualifications, experience 


and present salary to 
PERSONNEL OFFICER 
(GRADUATE RECRUITMENT) 
PILKINGTON BROTHERS 
LIMITED, 


ST. HELENS, LANCS 
FRS43 4 

















DESIGN ENGINEERS 


required for development section of draw- 
ing office engaged on forward projects for 
mining, crushing and earth-moving mach- 
inery. Experience in any of these branches, 
or specialised experience in hydraulics and 
or transmissions, would be an advantage. 
These are senior positions and applicants 
must have initiative and be capable of work- 
ing with minimum supervision. Prospects 
are excellent, in a long-established and 
expanding Company.-—Applicants should 
give full details of age, career, experience 
and technical qualifications, with salary 
required.—Address applications to The 
Secretary, British Jeffrey-Diamond, Ltd., 


Stennard Works, Wakefield. 
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SENIOR DRAUGHTSMAN 


required, aged 24-28, for the Engineering 
department in London of a fast-growing 
and famous manufacturing organisation. 


The successful candidate will have a sound 
educational background, preferably to 
H.N.C. level, and will have followed a recog- 
nised apprenticeship. He will also possess 
experience and knowledge of machine design 


and Plant Layout work. 


This position, which may lead to advance- 
ment as Project Engineer within 12 months, 
provides a valuable opportunity for a person 
of ambition and ability, and offers an 
attractive starting salary. A Pension Scheme 
ensures security.—Write fully, with details 
of age, education and experience to BOX 
No. E8540, ** The Engineer.” 








TURBO-MACHINERY DEVELOPMENT WORK 





A Group of Companies, with its Headquarters on the North East Coast, 


engaged in a wide field of activity in mechanical engineering, has a vacancy in its 


Development Drawing-Office. 


The post calls for the ability to organise and develop new procedures and 


methods required in connection with work on turbo-machinery and on nuclear 


power ancillary plant. Considerable experience in this class of work is essential. 


The post offers considerable scope and opportunity for advancement. 


Applications, which will be treated in strict confidence, should be sent, in the 


first instance, to BOX No. E8537, * The Engineer.” A 











ROTATING ELECTRICAL 
MACHINE DESIGNER 


The HARLAND ENGINEERING COMPANY, LTD., ALLOA, 
SCOTLAND, have a vacancy for a young engineer possessing 
University degree or good H.N.C. and with several years’ rotating 


electrical machine design experience. 


In addition to specialist 


products the work covers approx. range 100 to 10,000 h.p./kW, 


both A.C. and D.C. 


5-day week. 


Good contributory pension 


scheme.—Applications, which will be treated in strict confidence, 
should state age and give full details of training, experience, quali- 
fications and salary desired. Write to Personnel Manager. 
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| SITUATIONS WANTED 


ENGINEER (33), seeks responsible position 
Conscientious, reliable and adaptable. B.Sc.(Eng.), 
A.M.1I.MechE., A.M.I.W.M. Apprenticeship, 7 years 
Design, 6 years Works Management, medium and 
heavy mechanical engineering. Present Salary 
£1420 p.a.—BOX No. E2090, * The Engineer.” 8 








| BUSINESSES and PREMISES 








CITY BORDERS, €.C.2. New Commercial and 
Industrial Building. Area about 20,000 sq. ft 
Ground Floor Showroom. Goods Lift. Central 
heating. Good loading bay. New Lease at low rent 
of £8250 p.a. excl Inspection strongly recom- 
mended. —Apply Chamberlain and Willows, 23, 
Moorgate, E.C.2. (MET 8001) FS531 1 





PATENTS 


THE PROPRIETOR of British Patent No. 590,586, 
entitled “IMPROVEMENTS IN HYDRAULIC 
POWER TRANSMISSION MEANS,” offers same 
for licence or otherwise to ensure its practical working 
in Great Britain.—Inquiries to Singer, Stern and 
Carlberg, Chrysler Building, New York, 17, New 
York, U.S.A. E8507 
THE PROPRIETOR of British Patent No. 731,245 
for ““LOAD HANDLING EQUIPMENT FOR 
CARRIAGE ON VEHICLES,” desires to enter 
into negotiations with a firm or firms for the sale of 
the patent or for the grant of licences thereunder. 

Further particulars may be obtained from Marks 
and Clerk, 57 and $8, Lincoln's Inn Fields, London, 
WC E8520 














SUB-CONTRACTING 








CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample —- treated ; A.D. approved. 
—Recupero, Lid., » South Harrow Viaduct, 
Harrow, Middlesex (’Phone, Byron 1178). E109 mw 
KELLERING AND CAM PROFILING capacit 

up to 8ft. by 6ft. or 6ft. diameter.—ARM AGE 
BROS. (KNOTTINGLEY), The Foundry 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E116 mw 





PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well-equipped engineering 
shops and ironfoundry, invite enquiries for General 
Engineering, Structural and Platework, from firms 
wishing to have plant made to their own designs and 
specifications. E751 mw 





PRECISION ENGINEERS.—Personal service for 
Prototypes, small quantity machined parts and equi 
ments. Design and development undertaken. A.1. 
Approved.—Bowyer, Smyth and Partners, Litd., 
Vii rd Walk, Clerkenwell, E.C.1 (‘Phone, TER- 
minus 5113/4). Eli2 mw 





FOR HIRE 


LATTICE STEEL Erection Masts (light and 
heavy), 30ft. to 150ft. high, for immediate hire.— 
Bellman’s, 21, Hobart House, Grosvenor Place, 
S.W.1 (Phone, SLOane 5259). E105 x 
HIRE A £1500 CAMERA FOR ONLY £5. All 
other types of photographic equipment available.— 
B. Bennett and Sons, Ltd., 25/27, Oxford Street, 
London, W.! (Telephone, GERard 9953). Cata- 
logue on request. 
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MISCELLANEOUS 


TIME RECORDERS, Sales, Rentals, Service, Tele- 
phone sy eg Rg Recorder Supply and Main- 
tenance .. Led., 157-159, Borough High Street, 
London, S.E.1. E110 1 














MACHINERY Etc. WANTED 


WANTED, Machines of all Types. 

CASH PAID. 

Norman E. Potts (B’ham), Ltd., 130, M Road, 
Birmingham, 12. VIC. 1278, 1279, 1270, 











FOR SALE 


SALE BY TENDER 


at 
READS AND BARRONS MIXERS, LTD., 
DRUMMOND ROAD, FISHPONDS, 
BRISTOL 


ON VIEW: Tuesday, l6th, and Wednesday, 17th 
September, 10 a.m. 4 p.m 


BEDFORD 5S-TON LORRY 
Long wheel base, Sept., 55 


MACHINE SHOP TOOLS & EQUIPMENT 
Jin. Woodhouse and Mitchell, Dec., 54, Centre 
Lathe. 
i4in. Centre Lathe 
Blacksmith’s forge 
Drilling machines. 
Screwing machine 
Linisher. 
Treadle guillotine (4ft.). 
Quantities of loose tools 


BAKEHOUSE EQUIPMENT 
Mixing machines 
Oven parts. 
Mixing bowls 
Hooks, whisks and beaters 
Oven thermometers 
Moulding machines 


QUANTITY OF METAL 
Steam Tubes 
Strip steel. 
Sheet steel 
Angle iron. 
Scrap metal. 
Galvanised tanks 


MACHINE PARTS 
ELECTRIC MOTORS & STARTERS, ETC. 


OFFICE FURNITURE 
Desks, Filing Cabinets, Typewriters. 

Send stamped, addressed envelope for Catalogue 
and Tender Form to Owner’s Agents, Allwright and 
Stiles, 53, Clarendon Road, Watford. Gade- 
brook 3444. E8477 


FOUR 400 h.p. ROLLING MILL SLIPRING 
MOTORS by E.E.C. wound for 415/3/50 738 
r.p.m., coupled to Gearbox by Power Plant Co., 
final speed 30 r.p.m. High Speed shaft with two 
flywheels—total kinetic energy 10,000 h.p. seconds. 
30 h.p. barring Motor and automatic Igranic 
control gear with slip-resistance. 

750 h.p. ROLLING MILL MOTOR by Brown 
Boveri, date 1954 ; 2200/3/50, 146 r.p.m 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12 
Tel. : Shepherds Bush 2070 and 
STANNINGLEY, NR. LEEDS 
Tel. : Pudsey 2241. 
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GRINDING MACHINES 


New OLIVETTI HYDRAULIC 
PRODUCTION GRINDING MACHINES 
Capacity 132in. diameter by 48in. long ; max 
distance between centres ‘S3in Machine 
equiiped for plunge grinding Late type 
machines, 

F. J. EDWARDS LTD., 
359.361, EUSTON ROAD 
LONDON, N.W.1 
EUSton 4681 and 3771 

BEBS33 G 





MASSEY 5-cwt. Pneumatic Clear Space Swaging 
Hammer, late type, with direct motor drive from 
foot mounted motor on rear, speciai guide to ram, 
for stamping in dies, &c. Hand and foot control 
Stroke I6in. No. of blows per minute 172, h.p 
motor 30. In excellent condition 
INSPECTION INVITED 
BUY NOW AND SAVE MONEY 
Full details from 


SOAG MACHINE TOOLS, LTD., 
JUXON STREET, LAMBETH 
LONDON, S.E.11. 

"Phone RELiance 7201. 

Grams : “ Sotoolsag,”’ London, S.E.11! 

E212 
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j FOR SALE 

320ft. of I8in. by 2}in. dia. Roller Conveyor and 
Stands. 

336ft. of I2in. by 24in. dia. Roller Conveyor and 
Stands 

eo of ~~ Double Sided Work Tables. 

2 Overhead Flowline Chain Conveyors. (€ Y 
with Drive Units — 

5 Flowline Conveyor Belts 84ft. long, {2in. wide 
Complete with drive units, tension units and side 
tables. 

3 Flowline Conveyor Belts, 78ft. long, 12in. wide 
Complete with drive units, tension units and side 
tables. 

FERRANTI, LTD. 
(Disposals Department), 


HOLLINWOOD, LANCS. E8541 G 





UNUSED SET OF PLATE BENDING ROLLS, 
capacity 32ft. by lin. down to 6ft. by 24in. mild steel 
plate ; 75 h.p. roll drive, 40 h.p. screw-down : elec- 
trics 400/3/50.—BOX No. E8327, “ The Engineer.” G 
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FOR SALE 








FRED WATKINS 
(ENGINEERING), LTD. 


STEAM BOILERS.—Cochran Vertical ag 
8ft. Gin., 8ft., 7ft. Gin., 7ft. and 6ft. in dia., 
150 Ib. w.p.; reconditioned 8ft. ) ge Ly 
dia.; Economic 4ft. to 11ft. 6in. dia., including 
new 7h. and 8h dia., 150, 180 and 260 Ib. W.D.; 
300 reconditioned Vertical Crosstube, all sizes. 
AIR COMPRESSORS.—Broomwade 
ao” oe all motorised ; Reavell Rotary 


nar] 3-2 p.«s.i. 
200 Aik "kECEIVE RS, stocked up to 9ft. dia., 100 


Ib. pressure. 

ELPCTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

CRANES.—Mobile 10-ton Lorain, lorry mounted, 
30ft.-70f. extendable jib ; 6-ton and 4-ton Coles 
Diesel-Electric ; 3-ton Jones Super 40 (3) ; Neals 
2-ton Diesel, 20%. jibs (2) ; Derrick, 5-ton Butters 
Electric travelling type, 90ft. jib ; S-ton Wilson 
Electric, 70ft. jib ; Steam Loco, 18-ton Brown- 
hoist, SOft. jib ; 10-ton Coles, 40ft. jib; 8-ton 
Wilson, 35ft. jib ; 5-ton Smith, SOft. jib ; S-ton 
Counes Sheldon, SOft. jib ; S-ton Grafton, 38ft. 
@ E.0.T., 40-ion Adamson, 42ft. span ; 20-ton 

aughan, 42ft. span (8); Goliath, 40ft. span, 

&@-ton Clyde, 40-ton Babcock, 10-ton Morris ; 
5-ton Henderson, 24ft. 74in. span, 1946; 5-ton 
King, 29ft. 3in. span ; 2-ton Morris, 18ft. span, 
2-ton Smith, 34ft. span. 

LOCOS.—Fowler Diesel, 150 h.p. (2); Ruston 
Diesel, 80/88 h.p., new 1942 ; Hunslet 0-6-0, 18in. 
by 26in., new 1944 : a 14in. by 22in., two oil 
fired, one coal ; Peckett team, 7in. by 12in., 1941 ; 
alse 3 miles track, 24in. gauge Bogies, Turn- 


ts, &c. 
STEFL PIPING.—50,000ft., 2in. Galvanised, new ; 
3in. black new ; SOOOft., 8in. seamless : 


“12in. seamless ; hae) i4in. seamless ; 
- atin. 0.4. welded 


. 


27in. o.d. a hanged ; . 
216ft., 48in. riveted ; ‘216ft., in. ri 
CAST IRON PIPES. —Large "stocks all sizes up to 
2é4in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. stock, 
al) sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.— 300 cylindrical and 
jar a to 12,000 galions, for oil a $0,000 gales. 

‘onal steel and cast iron up to 50, 

MACHINE TOOLS.—Scriven Plate ae Rolls, 
14ft. by din.; Ro Straightening Rolls, 
8ft. 6in. by din.; ; Berry Bending — 7ft. by 4in.; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 15in. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers. 


SLING ENGINEERING WORKS 
COLEFORD, GLOS. sini io 





"Phone : Coleford 2271/2. 
HYDRAULIC PRESSES 
1500-ton Downstroke by JOHN SHAW, ram 36in 
diam., 36in. stroke, tables 60in. by 42in., daylight 
62in., W.P. 14 tons/sq. inch. 
750-ton Downstroke by T. H. & J. DANIELS, 
22in. diam., ram 33in. stroke, tables S6in. by 42in., 


W.P. 4500 Ib./sq. inch. 

$00-10n Downstroke by HYDRAULIC 
NEERING CO., Chester, ram 18in. diam., 
stroke, tables 54in. by 42in., daylight 60in., 
2 tons/sq. inch 


GEORGE COHEN, 


SONS AND CO. LTD. 
SUNBEAM ROAD, N.W.10.  Tel.: 
STANNINGLEY, NR. LEEDS. Tel 


daylight SSin., 

ENGI- 
30in 
Ww.P. 


Elgar 7222/7. 
Pudsey 2241. 
£204 G 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 Fr.p.m., 
400/440/3/50 cycles, complete with control panel 
and reduction gearbox, giving a final speed of 
8-1 r.p.m. : : 

Motor and gearbox available separately if required. 


JOHN CASHMORE, LTD. 


Newport, Mon. _ 
Tel.: Newport 66941 (6 lines). 
E12 o 





BELLISS & MORCOM High Pressure 
3 stage, water cooled, 3500 Ib. 
In excellent condition. 
DELIVERY 


30 C.F.M. 
Air Compressor, 
W.P. max. Vee rope drive 

IN STOCK FOR IMMEDIATE 


PRICE : £125. 
momene Air Compressor Sets in stock up to 750 


fr 
G. FE. SIMM (MACHINERY) LIMITED 
27, BROOMGROVE ROAD, 
SHEFFIELD, 10. E8495 G 





FOR DISPOSAL, One I5-ton NAVVY BOILER 
ex Steam Navvy. Boiler approximately 27 years old. 

Completely retubed four vears ago Approximately 
Sft. diameter, 13ft. high (minus the chimney) For 
further details interested parties should write— 
Reference P/EB., Appleby-Frodingham ~_ Com- 


Scunthorpe, Lincs. E8510 G 


pany, 
35-TON ELECTRIC PORTAL WHARF 
CRANE built 1945. 35 tons at 60ft. fixed radius, 
8Sft. height of lift, Rail gauge 40ft. admitting 3 
lines of csnadesd gauge track Electrics 440/3/50 
with Ward Leonard Generator. REED 
BROTHE RS (ENGINEERING), LTD. Replant 


Works, Woolwich Industrial Estate, London, S.E.18 
Telephone : Woolwich 7611 6 E8576 G 
NEW iIN. GUILLOTINE for sale Ex Stock 
Motorised Overcrank type, cutting width 8ft. 4jin.. 
Auto hold-down and all Necessary gauges, depth ot 
gap in open ends 9jin., weight 17} tons, photo, &c., 
from F. J. Edwards, Ltd., 359, Euston —- London, 
N.W.1, or 41, Water Street, Birmingham ‘Wa 

* E8571 G 


THE ENGINEER 


FOR SALE 





JOHN HANDS Double-Sided Friction Screw Press, 
arranged motor drive for 400/440/3/50, fitted with 
Broughton automatic press guard, pressure 
exerted approximately 60 tons, maximum stroke 
18in., between uprights 374in., tee slotted 
36in. by 46in. 

BLISS No. 1 Double-Sided, Double-Action, Geared 
Toggle Drawing Press, arranged for belt drive, 
punch stroke 7in., blankholder stroke 4tin., 
between uprights 17in., size of bed 16in. by 18in., 
hole in bed 64in. diameter. 

CRAIG& DONALD Model 400/10, All Steel Motor- 
ised Double-Geared Press Brake of steel plate 
construction, arranged motor drive for 440/3/50, 
pressure exerted approximately 400 tons, former 
capacity 10ft. by jin., width between side frames 
82in., stroke approximately 4in. 

NEW BESCO 8ft. 4in. by 4 in. Type HK, All Steel 
Undercrank Open Ended Production Power 
Guillotine of all steel construction, arranged motor 
drive for 400/440/3/50, length of blades 110jin., 
capacity %in., gap in side frames 34in., strokes 
per minute 54 

SCHULER Model BAN, Power Geared Rolling 
Machine, specially designed for producing double 
hooks on drum bodies prior to forming, arranged 
motor drive for 400/440/3/50, maximum working 
length 4i#in., driving pulley Ilin. diameter by 
2hin. face, grooved for three 4in. vee ropes. 

INCANDESCENT Forced Draught Bar Heating 
Furnace, Double-Ended, gas fitted, heating 
chamber 36in. wide by 24in. deep by Yin. high, 
total length through furnace 32in. working, 
temperature range 900 deg. to 1350 deg. Cent. ; 
1200 deg. Cent., can be reached in about 1} hours 
after starting from cold. 

Photographs of the above are available. 

MACHINE TOOLS, NEW AND USED, 
Of Every Description, Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681-3771, 
d 


and at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 
Telephone : Central 7606-8. £207 G 





EX-STOCK 


NEW RIGIVA MODEL U6 UNIVERSAL MILL- 
ING MACHINE, working surface 39}in. by 


9in. 

NEW RIGIVA MODEL U20 UNIVERSAL 
ae ING MACHINE, working surface S5Sin. by 
114 

NEW *RIGIVA MODEL U8 UNIVERSAL MILL- 
ING MACHINE, working surface 474in. by I lin 

NEW RIGIVA V 20 B PRECISION VERTICAL 
MILLING MACHINE, working surface SSin. by 
13 fin. 

NEW RIGIVA U O PLAIN HORIZONTAL 
MILLING MACHINE, working surface 27in. by 
8in. 


THO* W. WARD LTD. 


ALBION WORKS - - SHEFFIELD 
"Phone : 26311. "*Grams : “ Forward.” 
E215 G 





HYDRAULIC PRESSES 


Unused 4000-ton HYDRAULIC HEAVY PLATE 
FORMING and — PRESS, table 
18ft. by 10ft., weight 380 to 

2000-ton DOWN-STROKE ‘HYDRAULIC FORG- 
ING PRESS, ram 3lin. dia., admits = hod wide 
with horizontal sliding table, are te 

1000-ton ee oh PRESS by veoany "Eng., 
ram 27in. dia., bed 40in. by 48in. 

650-ton SOUBLEACTION DRAWING PRESS 
by Lake Erie, bed 7ft. 6in. by 6ft. 8in., with self- 
contained pump unit. 

MANY OTHER HYDRAULIC PRESSES OF 

ALL TYPES 


REED BROTHERS (ENGINEERING), LTD., 
R Works, 


eplant 
Woolwich Industrial Estate, 
Londo 


n, S.B.18. 
Telephone : Woolwich 7611/6. 


600 


Two 1000kW. BELLISS & MORCOM/HARLAND 
=NG. CO., LTD., back pressure type Turbo- 
Alternator Sets for 3300/3/50, designed to work 
with steam at 195 p.s.i., exhausting against 15 Ib 
back pressure. 

New 20,000 c.f.m. Turbo-Compressor by DANIEL 
ADAMSON, 100 p.s.i., direct-coupled through 
gearbox to 4145 h.p. synchronous motor by 
Met.-Vick., 6: 6kV./3/50, with control gear and all 
standard ancillaries. 

Two New 10S50kVA., 440/3/50, 4-wire Diesel-engine 
driven Alternator Sets by MIRRLEES/E.C.C., 
speed 428 r.p.m., with control gear and standard 
ancillaries, also starting equipment. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12, 


E8483 G 





Tel.: Shepherds Bush 2070; and 
STANNINGLEY, NR. LEEDS. 
Tel. : Pudsey 2241. E202 G 


FOR SALE 





SPECIAL OFFERS 
FOR PROMPT CLEARANCE 
FROM MODERN POWER STATION 


Three THOMPSON WATER-TUBE BOILERS, 
26,000 Ib. per hour evaporation, each 275 p.s.i.g., 
with chain grate stoker and accessories. 

— bang ae pk FEED PUMPS, Qin. by 12in. 

in 

WEIR STAINLESS *STEEL STEAM TURBINE- 
DRIVEN PUMP se boiler feeding, 2000 g.p.h., 
200/265 p.s.i.g. Un 

MISCELLANEOUS BOILER HOUSE PLANT 

AND EQUIPMENT 

1500/2200kW. Condensing or Pass-out TURBO- 
ALTERNATOR SET by ALLEN/E.C.C., 275 

p.s.i.g., 750 deg. F., gearbox, 6000/1000 r.p.m., 
2750kVA. alternator, 400/440 volts, 3 phase, 50 
cycles, 3600 amps., with control gear accessories, 
surface condenser and pumping set. Will consider 
sale of separate components. 

‘AULDS” REDUCING VALVE AND DE- 
SUPERHEATER, 275 down to 30 p.s.i.g., 12in. 
inlet, 18in. discharge. 

COPPER BUS BAR. 4in. by jin., with two 2000 
amp. isolators. 

About 2500 yards P.LL.C.A. POWER CABLE, 
including 4-core 0-3in. section, 3-core 0-1Sin. 
section, 3-core 0-3in. and 3-core 0-2Sin. 

KENT STEAM —" METERING PANEL, 


, 134kW. ALTERNATOR by BRUSH, 
for ““V” belt drive, 400/440 volts, 3 phase, 50 
cycles, 1000 r.p.m., with control gear. 

200 h.p. Vertical. 3-cylinder, DIESEL ENGINE by 
CROSSLEY PCQ3, r.p.m. 500, with pressure 
blower, starting set and accessories. 

12in. ALLEN CENTRIFUGAL PUMP, 3000 

g.p.m., 40ft. head, 965 r.p.m. 

63 h.p. SLIPRING MOTOR, 965 r.p.m., with starter. 

14/16in. CENTRIFUGAL WATER PUMP by 
ALLEN, 20ft. head, 975 r.p.m. 

56 h.p. SQUIRREL CAGE MOTOR, 975 r.p.m., 
with starter. 

Two 4/6in. CENTRIFUGAL WATER PUMPS 
by WORTHINGTON SIMPSON, 833 g.p.m., 
40ft. head, 1440 r.p.m. 

Two Il h.p. SQU iRREL CAGE MOTORS, 1440 
r.p.m., with starters. 

Two 4in. CENTRIFUGAL PUMPS by HARLAND, 
666 g.p.m., 150ft. head, 2850 r.p.m. 

Two 35 h.p. Totally Enclosed SQUIRREL CAGE 
MOTORS by BRUCE PEEBLES, 2850 r.p.m., 
with Ellison starters. 

Two 24in. CENTRIFUGAL PUMPING SETS with 
3 h.p. motors. 

SURFACE CONDENSER by ALLEN, designed to 
handle approximately 23,000 Ib. of steam/hr., 
284in. vacuum with extraction pump, air ejector 
and water circulating pump 

ALTERNATOR, os 400/440 volts, 3 phase, 
50 cycles, 1000 r. 

HOWDEN Sft. 6in. ‘an. Induced DRAUGHT 
FAN with 66 h.p. motor and water cooled bear- 


ings. 

DISTRIBUTION SWITCHBOARD by E.E.C., 
seventeen panels with instruments and circuit 
breakers, nine at 400 amps., four at 1000 amps, 
and three at 600 amps. Will sell separately. 


ELECTRICAL EQUIPMENT, 400/440 volts, 3 
phase, 50 cycles. 
OTHER MISCELLANEOUS EQUIPMENT, 


MATERIAL AND PIPING also available at 
bargain prices. 
Apply : Mr. Booth, 


GEORGE COHEN, 


SONS AND CO. LTD. 
Cogan Street, 
Pollokshaws, 
Glasgow, 8.3. 

Telephone : Langside 6131. 


E220 G 





H.P. TOTALLY ENCLOSED REDUC- 


TION GEAR, by Turbine Gears, Ltd.; ratio 730/ 
38-7r.p.m. Unused. 
F. BURRILL AND CO., 
235a, Cathedral Road, 
Cardiff (Tel.: 26100). E8415 G 





FOR IMMEDIATE DELIVERY 

2 New 18in. bore HOPKINSON Cast Stee! Parallel 
Slide Valves. One flanged to B.S.T. “1H,” the 
other to B.S.T. “ J.” 
2 New 8in. bore a FERRANTI Ditto, 
flanged to B.S.T. 

These Valves are being offered at very attractive 
prices. 


G. E. SIMM (MACHINERY) LIMITED, 
27, BROOMGROVE ROAD, SHEFFIELD, 10 


el.: Sheffield 64436. E8547 G 





MASSEY 5-CWT PNEUMATIC POWER 
HAMMER. Overhanging type with slides, longest 
stroke 2lin., number of automatic blows per minute, 
140, anvil set at an angle to accommodate long bars, 
arranged direct motor drive, complete with anvil, 
centre to back 18in., size of bar worked 6in. square, 
weight about 6} tons.—F. J. Edwards, Ltd., 359, 
Euston Road, London, N.W.1. EUSton 4681 and 
41, Water Street, Birmingham, 3. CEN 7606-8. 
E8569 G 


BERRY DOUBLE GEARED, DOUBLE ENDED, 
PUNCHING, SHEARING AND ANGLE 
CROPPING MACHINE for sale. Punches lin. 
diameter hole through lin. thick. Largest diameter 
hole 14in. Depth of gap 2S}in. Shears plates up to 
lin, thick. Length of blades 174in. Depth of shear 
gap 2S5jin. Crops angles up to 6in. by 6in. Arranged 
motor drive 400/3/50. Complete with 30 cwt. over- 
head gantry at each end and two tackle trolleys 
Weight about 12} tons.—F. J. Edwards, Ltd., 359 
Euston Road, London, N.W.1. EUSton 4681, and 
41, Water Street, Birmingham, 3. CEN 7606-8 
E8570 G 


Sept. 12, 1958 
FOR SALE 
PUMPING SETS 


Engine-driven Pumping Sets by 


Seven Diesel 
24,000 g.p.h. at 300ft. 


CROSSLEY/SULZER, 


head. 

2000 g.p.h. GWYNNE, 295ft. 
Brook motor, 400/440/3/50. 
2000 g.p.h. W. H. ALLEN, 150ft. 
h.p. Laurence Scott motor, 400/3/5 

MANY OTHERS IN STOCK. 
COME YOUR ENQUIRIES. 

COMPRESSOR SETS 

2500 c.fim. BELLISS & MORCOM, 100 p.s.i. 
with 550 h.p. Crompton Parkinson motor, 3-3kV. 
or 400 /440/3/50./ 

1550 c.f.m. BELLISS & MORCOM, 
328 h.p. slipring motor, 400/3/50. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Telephone : Shepherds Bush 2070. 


head, with 250 h.p. 
head, with 135 
50. 

WOULD WEL- 


100 p.s.i. with 


E206 G 





LATE TYPE 
HEAVY DUTY 


POWER PRESSES 


IN STOCK 
BL ISS No. 668 Knuckle Joint, tonnage capacity 
1500, platens 39in. by 42in., 3in. stroke, auto, 
feed, 39in. dia. rotary table, pneumatic cushions, 
h.p. motor 50. 


200-ton Double Sided, 


WILKINS & MITCHELL 
stroke, 3in. adjust- 


platens 3lin. by 24in., 16in. 
ment, h.p. motor 45. 

BLISS No. 44 Three-Crank Double Action Cutting 
and Cupping Press, area of bolster 2lin. by 26in., 
area of cutting slide face 12in. by I6in., area of 
drawing slide face 8in. by 10in., h.p. motor 10. 

Inspection invited. 
IT’S CHEAPER TO BUY NOW. 
Full particulars on any of the above gladly sent 
on request. 

SOAG MACHINE TOOLS, LTD., 
JUXON STREET, LAMBETH, LONDON, S.E.11. 
RELiance 7201. 

London, S,E.11. 

E213 G 


*Phone : 
"Grams : “ Sotoolsag,”’ 





NEW OVERHEAD CRANES 


60-ton Goliath, by Clyde, 40ft. span, 5-ton auxiliary ; 
cab control, 400/3/50. 

40-ton Goliath, by Babcock and Wilcox, 40ft. span, 
$-ton auxiliary ; cab control, 400/3/50. 

40-ton Adamson, standard cab control, 
span 400/3/50. 

20-ton Vaughan, standard cab control, 42ft. 3in. span, 
6-ton auxiliary ; 400/3/50. EIGHT AVAILABLE, 

10-ton Goliath, by Morris, 40ft. span, cab control, 
22ft. lift, 400/3/50 

Surplus Unused Ministry Cranes, mainly still packed. 
Drawings on request. Inspection invited. Bargain 
prices about one-third of New. 


FRED WATKINS (ENGINEERING) 


LTD., COLEFORD, GLOS 
Tel.: Coleford 2271/2/3. 


42ft 3in. 


E1324 





TWO BELLISS & MORCOM 2500 C.F.M. 
COMPRESSORS, 100 Ib. w.p., 550 h.p. motors, 
6600/3/50 supply. Used 4 years only. With Inter. 
and Aftercoolers, Receiver, Switchpanel. Available 
immediately —FRED WATKINS (ENGINEER- 
ING), LTD., COLEFORD, GLOS. *Phone : 
Coleford 2271/2/3. E139 G 


FOR DISPOSAL, quantity of unused BALL 
AND ROLLER BEARINGS of Hoffman, S.K.F., 
R. and M., and Timken makes. These are obsolete, 
due to demolition of plant. Interested parties should 
Appleby-Frodingham Steel 


write, Reference P EB., 
Company, Scunthorpe, Lincs, for details. Prepared 
to sell at very much below cost E8509 G 








COMPRESSORS FOR SALE 


COMPRESSOR STATION comprising 
six 5,150 c.f.m. displacement COMPRES- 
SORS by Worthington, U.S.A., type DCI, 
horizontal 2-stage water cooled; speed 
167 r.p.m. and designed for operating on air 
or gas ; air pressure 170 p.s.i. Each driven 
by a 900 h.p. auto-synchronous motor, 
3300 volts, 3 phase, 50 cycles, at unity power 
factor. 

Six 1560 c.f.m. displacement COMPRES- 
SORS by Worthington, U.S.A., type DC2 
horizontal single stage, water cooled ; speed 
231 r.p.m. and designed for operating on air 
or gas ; air pressure 150 p.s.i. Each driven 
by a 500 h.p. auto-synchronous motor, 
3300 volts, 3 phase, 50 cycles, at unity power 
factor. 

Six 898 c.f.m. displacement COMPRES- 
SORS by Worthington, U.S.A., type DC3, 
horizontal single stage, single cylinder, water 
cooled ;_ air pressure 65 p.s.i.. Each driven 
by a i25 h.p. auto-synchronous motor, 
3300 volts, 3 phase, 50 cycles, at unity power 


factor. 

EACH MOTOR COMPLETE 
STARTING EQUIPMENT 
Further Details from : 
GEORGE COHEN, 

SONS AND COMPANY LIMITED 
WOOD LANE, LONDON, W.12 
Tel.: Shepherds Bush 2070, E203 G 


WITH 
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AUCTIONEERS & VALUERS 


ESTABLISHED 137 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams 


Telephone : 
Sites, Londo: 


Monarch 3422 (8 lines 


THE ENGINEER 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 


Specialising 
in the 
SALE & VALUATION 
ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (8 lines, 





By Order of Messrs. Lactagol, Ltd. 
MITCHAM, SURREY 
FOOD MANUFACTURING 
PLANT 

Mixing and Sifting Machines, Boiling and Mixing 
Pans, FYNA No. 7 GRINDING MILL, Cast iron 
and sectional Steel Tanks, Mixing and Evaporating 
Vats, Johnson 48 Plate Filter Press, KESTNER 
SPRAY DRYING UNIT, Filling Machines, Metal 
Containers, Maintenance Plant and Stores, Machine 
Spares, Electric Motors, Steel Piping, Trucks, Scales, 
Tables, Canteen Utensils, &c. 


eopold Farmer & Sons 


will sell the above BY AUCTION on the 
premises 
425, LONDON ROAD, MITCHAM, 


WEDNESDAY, 17th SEPTEMBER, 1958, at 11.0. 











_ Catalogues at 6d. each of the Auctioneers, 46, 
Gresham Street, London, E.C.2. Tel : MONarch 
422 (8 lines). E8445 3 
| FOR SALE | 
MOBILE CRANES 
JONES Super 22 Mobile Crane, lifting capacity 2 tons 


at 8ft. radius, powered by a Turner 2.V.95 Diesel 
engine, mounted on pneumatic-tyred chassis, 
fitted with 24ft. straight lattice jib. 

JONES Super 40 Mobile Crane, lifting capacity 3 tons 
at 9ft. radius, powered by a Turner 2.V 95 Diesel 
engine, mounted on pneumatic-tyred chassis with 
restrictor type wheels, fitted with 24ft. channel jib. 

JONES KL.44 Mobile Crane, lifting capacity 4 tons 
at 8ft. radius, powered by a Ruston 2.VSH Diesel 
engine, mounted on pneumatic-tyred chassis with 
restrictor type wheels, fitted with a 24ft. channel jib 

JONES KL.66 Mobile Crane, lifting capacity 6 tons 
at 9ft. radius, powered by a Perkins P.4 Diesel 
engine, mounted on pneumatic-tyred chassis with 
restrictor type wheels, 4-wheel differential drive, 
fitted with 30ft. lattice jib allowing a maximum 
lifting capacity of 4 tons. 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS 





Tel.: Pudsey 2241. F206 G 
FOR SALE 
10-ton Butters Hand Derrick Crane, 18ft. fixed 


radius. 

3-ton Taylor Jumbo Hydraulic Crane, diesel driven 

§-ton Coles diesel-driven self-propelled Mobile Crane 
on pneumatics. 

§-ton Morris Versatile diesel/elec. 
solid rubber tyres. 

5-ton Smith Steam 
35ft. jib, new 1949 

6-ton Rapier Super pet./elec. 
rubber tyres. 

6-ton Rapier Standard pet./elec 
solid rubber tyres. 

Fordson Major diesel Tractor complete with Horn- 
draulic shovel equipment. 

3 cu. yd. Rapier 410 diesel-driven Excavator with 
4-purpose or dragline equipment. 

¢ cu. yd. Rapier 423 diesel-driven Excavator with 
shovel or dragline equipment. 

1 cu. yd. Rapier 440 diesel-driven Excavator with 
shovel or dragline equipment. 


WILLIAM G. SEARCH, LIMITED 
WHITEHALL ROAD, LEEDS, 12. 
Tel. : 639081 (10 lines). 
SEARCH (LIVERPOOL), LIMITED, 
HAMMOND ROAD, 
KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel. : Simonswood 2634/5/ 


Mobile Crane on 


Loco. Crane, 4ft. 84in. gauge, 


Mobile Crane on solid 


Mobile Crane on 


E8453 G 





JOHN FOORD 
& COMPANY 
VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 


ENGINEERING PLANT 
AND MACHINERY 


VICTORIA STREET, 
LONDON, S.W.1I- 


56, 


VICTORIA 2002/3/4 
Established Over a Century 





Thirty-fourth Sale 


B R 


By Order of the Secretary of State for Air. 
NO. 25 MAINTENANCE UNIT, 
ROYAL AIR FORCE, 
HARTLEBURY, WORCESTERSHIRE, 

(4 miles from Kidderminster, 11 miles from 
Worcester) 


Nock & Joseland 
are instructed to SELL BY AUCTION at 
above Unit on 
THURSDAY, 18th SEPTE ee 
at Il a.m. promp 
4 Large Quantity of Valuable MISC ELLANEOUS 
STORES including : 
CLOTHING AND | EQUIPMENT 
FOOTWEAR 
PARACHUTES AND DINGHIES 
CAMERAS, BROMIDE PAPER, &c. 
RADIO AND ELECTRICAL 
EQUIPMENT 
GENERAL STORES 
VIEWING : 

The Lots are on View at Hartlebury on Wednesday, 
17th September, 1958, between the hours of 9 a.m. 
and 4 p.m., and on the morning of the Sale Day 
between the hours of 8 a.m. and 11 a.m. 

Admission only on production of Catalogue, which 
will admit two persons on the View Day and one 
person on the Sale Day. The Secretary of State for 
Air reserves the right to refuse admission. Cata- 
logues price ONE SHILLING EACH (Postal Orders 
not stamps) can be obtained from the Auctioneers 

NOCK & JOSELAND 
Bank Buildings, Kidderminster. 
(Tel. : 2053 and 4211.) 


the 
1958, 


E8441 3 











| FOR SALE 


NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “* Romney ” 
Huts, 35ft. wide, and “ Blister” Hangars, 86ft. 6in. 
and 91ft. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 





Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel., Bexleyheath at 
o 


200KW MERCURY ARC RECTIFIER by 
Hewittic for 400 volts 3-phase supply and with 3-wire 
D.C. output 400 or 200 volts. Three-bulb unit.— 
THOMAS MITCHELL AND SONS, LIMITED, 
BOLTON. E8428 Go 


AUCTIONEERS & VALUERS 





Established 1807 


FULLER, HORSEY 
SONS & CASSELL 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON, E.C.3. 


Telephone : ROYAL 4861 


129 
AUCTIONEERS & VALUERS 


WHEATLEY KIRK 
PRICE & CO. 


£. L. SUDSON, F.R.I.C.S., 
2. BEDDARD, A.i.MECH.E&., 
M. S. CHEAVIN, F.A.1 
G. & GIBBS, F.A.L.P.A 


P.A.! 
F.A.LLPLA 


SURVEYORS, VALUERS 


and AUCTIONEERS of 
FACTORIES, PLANT and 
MACHINERY 
FIRE LOSS ASSESSORS 
9, REX PLACE, LONDON, W.1. 


Telephone: HYDE PARK 8844/5/6 (3 lines) 











E, 


SALES BY 


eers shown above 


Tenders must be submitted by October 9. 


W.C.1. 





By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


September 16-17 Miscellaneous stores, Central Ordnance Depot, SIMMONS & SONS 
including textiles, Didcot, Berks. (Dept. L), 12, Station 
cordage, smal! tools, Road, Reading, Berks 
etc. (Tel.: 54025.) 

September 19 Machine tools and Returned Stores Depot, FENN, WRIGHT & CO. 
miscellaneous stores, Reed Hall, Colchester. (Dept. L), 146, High 
including :-— Street, Colchester, Essex 

(Tel.: 3171.) 
Jones & Shipman precision grinder, band wood sawing machine and other 
machine tools, carpenters, engineers and gardening tools, cable, scrap metal, 
cooking ranges, kitchen utensils, 800 |-quart vacuum jars, electric motors 
4 to 45 H.P., canvas clothing, webbing equipment, steel tubular scaffolding, 
builders materials, steel racking, clasp knives, etc. 

September 23-24 Machine tools and M.O.S. Storage Depot, DACRE, SON & HART- 
miscellaneous stores, Harrogate Road, Yeadon, LEY (Dept. L), Station 
including :— Leeds. Road, Ouley, Yorks 

(Tel.: 3321.) 
Hydraulic presses, multi-tool lathes, Pollard drilling machines, milling 
machines, Acme Gridley automatic, welding machines, tool cutters and 
grinders, “* Tecalemit"’ 7-ton ramp and greasing unit, Lister auto trucks, 
power and gravity conveyors, circular saw benches, band saws, steel binning 
and racking, office tables, filing cabinets, cupboards, safes, etc 

September 25-26 Miscellaneous stores M.O.S. Storage Depot, RUSSELL, BALDWIN 

Rotherwas, Hereford. & BRIGHT, LTD. 
(Dept. L), 20, King 
Street, Hereford 

(Tel.: 4366.) 
September 30 Miscellaneous stores M.O.S. Storage Depot, WALKER, WALTON & 
October 1 Ruddington Notts. HANSON (Dept. L), 
Byard Lane, Bridlesmith 

Gate, Nottingham 

(Tel.: 47271.) 
October 3 Miscellaneous stores Command Ordnance WOOLLAND, SON & 
Depot, Coypool, Marsh MANICO (Dept L) 
Mills, Plymouth. (Sale at Kinterbury House, St 
Kinterbury House.) Andrews Cross, Ply- 

mouth 

(Tel. : 65356.) 
October 7 Miscellaneous stores M.O.S. Storage Depot, J. H. NORRIS & SON 
Lily Lane, Byley, Middle- (Dept. L), 9%, Albert 
wich, Cheshire. (Sale at Square, Manchester, 2 
New Islington Public (Tel.: Blackfriars 8373.) 

Hall, Ancoats, Man- 
chester.) 

October 14-15 Vehicles and miscel- Central Ordnance Depot, MIDLAND MARTS, 

janeous stores Bicester, Oxon. LTD. (Dept. L), Market 
Square, Bicester, Oxon 
(Tel.: 73.) 


Catalogues for the above auction sales, !s. 0d. each (P.O.’s only), obtainable on/y from the auction 


SALES BY TENDER 
(1) One internal 300 line private automatic telephone installation with equipment and 237 
telephone instruments and certain spares. Located at Yeadon, near Leeds 
(2) Large quantities of crankcase and gear oils in jerricans, grease, fluid alcohol, aviation 


turbine fuel, furnace fuel (medium), glycerine, etc. 


Applications for Tender forms, stating which Tender is required, should be made to 
Ministry of Supply, Directorate of Disposals, First Avenue House, High Holborn, London. 


R. 


AUCTION 


Main Location Auctioneers 


Lying at various locations 
the 


Eti8; 

















FOR SALE 


HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic ee Valves, Fittings, New 
and Second-h 
All kinds art Hydraaiie ‘Equipment in stock. 
THOMPSON AND SON (MILLWALL), LTD., 


Cuba Street, Millwall, London, E.14. 
East 1844/5. esas 
°o 




















FOR SALE 











FOR IMMEDIATE DELIVERY 


40-ton Sir Wm. Arrol E.0.T. Crane, 60ft span, 
10-ton auxiliary hoist, cab controlled, 400 volt, 
3-phase, 50 cycle electrics. New 1942, and equal 


to new. 
LOW PRICE FOR QUICK SALE 
Full details from : 
E. SIMM (MACHINERY), LIMITED, 
27, Broomgrove Road, Sheffield, 10. 
Phone ; Sheffield 64436. 
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Doncaster Power Station completed 
for the Central Electricity-A uthority 
Architects: Messrs. Farmer & Dark 
Consulting Engineers . Messrs 
Ewbank & Partners, Ltd. 







te 


1 Pht 














os ~~ - as 
eae ee trie ' 
st oats hd 


‘ sseenteene 
vee 7 











} 
{ 






a 





~ for ever y industry 


Mersey Mill Power Plan 
int COUTSE f erection for the 
Bowater Paper Corporation Ltd 


L 
4rchitects > Messrs. Farmer 


*‘Butakon’ Plant at Wilton Works « Darl 
for Messrs. 1.C.1. Ltd., fabricated 

and erected to the order of 

Messrs. E. B. Badger & Co. Ltd 

a 

If the building is in contemplation and the 
construction is in steel Wright Anderson are 

the people to carry the project through to 
completion. Called in at the drawing stage 

their facilities and wide experience will avoid many 
problems and provide the ideal answer to those 
which are inherent. Our consultants are at your 


service — please call them in any time you wish. 





WRIGHT ANDERSON & CO. LTD. 


CONSTRUCTIONAL ENGINEERS AND BRIDGE BUILDERS 





G.P.Oo. BOX 2, GATESHEAD, CO. DURHAM 
RELIABILITY Tel. Gateshead 72246 (3 lines). Grams: ‘‘CONSTRUCT Gateshead ”’ 
London Office : Regent House, Kingsway, W.C.2. Tel. HOLborn 9811 


CONTRACTORS TO H.M. GOVERNMENT, CENTRAL ELECTRICITY AUTHORITY, NATIONAL COAL BOARD, ATOMIC ENERGY AUTHORITY AND CROWN AGENTS FOR OVERSEAS GOVERNMENTS 
AND ADMINISTRATIONS Pésus 
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VICKERS-ARMSTRONGS 
(TRACTORS) LTD. 


ONIONS WORKS - OXFORD ST - BILSTON - STAFFS 
typical of the many BULLOWS 

Spray Booths installed in well-known 
Industrial Plants throughout 


the country. Consulting us incurs 


no obligation. 





DEPOTS AT 
13 SOUTH MOLTON ST - LONDON, W.1 - TEL. MAYFAIR 2313 
55A BRIDCE STREET - MANCHESTER 3 - TEL. BLACKFRIARS 5670 
61/63 DRURY STREET DUBLIN TEL. OUBLIN 73188/9 
70 CILMOUR STREET CLASCOW C.5 TEL. SOUTH 2383 


A. BULLOWS & SONS LTD- LONG ST - WALSALL - STAFFS: TEL. 5401 
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The outstanding quality of David Brown 


castings is well emphasised by their wide- 


spread use in pressure installations. 


Complete reliability is the keynote of David 


Brown products, produced in a modern 


foundry using the latest techniques and 


backed by unique metallurgical resources. 


Why not take advantage of these facilities 


by consulting DAVID BROWN ? 


DAVID BROWN 


THE 


CORPORATION (SALES) LIMITED 
FOUNDRIES DIVISION 


PENISTONE 








NEAR SHEFFIELD 





7/1/04 








PRINTED BY GEORGE REVEIRS, LTD., 10/12, ROSEBERY AVENUE, LONDON, E.C.1, FOR THE PROPRIETORS, MORGAN BROTHERS (PUBLISHERS), LTD., 28, ESSEX STREET, STRAND, LONDON, W.C.2. 


Sept. 12. 1958 ine ENGINEER 


















. l 
Hi ottimmarmn as 








hits 
the 
high 


spots... 


up in Scotland at Dounreay on these Derrick Cranes 
easing the problem of building the great Nuclear Energy Sphere. Butters Bros. Ltd., 

of Glasgow have been using Hoffmann Bearings in great variety for their cranes over 40 years, 
involving ball journals, roller journals, self-aligning ball and roller journals, single and double 
thrust bearings as well as large steel balls. Long life, complete reliability and 


negligible upkeep costs are the secret of their confidence in Hoffmann products. 


BALL AND ROLLER BEARINGS 


THE HOFFMANN MANUFACTURING CO LTD: CHELMSFORD -: ESSEX 


for over 100 years... 


Engineers, Architects and Designers 
have been coming to Hall Harding 
With over a hundred years of 
experience behind us, we pride 
ourselves that we can anticipate 
and supply their every need — 

from a single photo copy to 

a complete print room, 

from a set-square to a 


complete drawing office 





HALL HARDING LIMITED 4 


STOURTON HOUSE, DACRE ST. LONDON S.W.1 

















BRANCHES: BATH - BELFAST - BIRMINGHAM - BOURNEMOUTH - BRIGHTON - CARDIFF - DERBY - GLASGOW - HUDDERSFIELD - LEEDS - LONDON (4) - MANCHESTER 
MIDDLESBROUGH, YORKS - NEWCASTLE-UPON-TYNE - NEWPORT, MON. - PORTSMOUTH - ROMFORD - SOUTHAMPTON - STOKE-ON-TRENT - WOLVERHAMPTON 
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The foundation of stability... 













Please write for a copy of our latest publication “‘Foun- 
dation Engineering’’ mentioning this announcement 





wesT’s SHELL PILING 


Y S T E M 
WEST'S PILING & CONSTRUCTION CO. LTD 


FOUNDATION SPECIALISTS * DESIGN & CONSTRUCTION IN REINFORCED CONCRETE o 











BATH ROAD, HARMONDSWORTH, MIDDxX. TEL: SKVPORT $222 
BRANCHES IN LONDON BRISTOL * BIRMINGHAM + MANCHESTER - GLASGOW 
Australasia West's Sheli Piling (A/sia) Pty Led. Malaurae wid Sptaas Rec 
Southern Africa The Roberts Construction Co. Ltd, Johannesburg ico 
France Compagnie Génerale de Construction de Fours, Paris 
lreltland ror ¢ 2.2 limited, Dunmurry, Beifeaese i 
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